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BARON HUMBOLDT. 

CProntUpUeeJ 
From the Portrait by Von C. Bboas. 

The publication, within the past year, of the Second Volume of Cosmos, 
by Baron Alexander Von Hnmboldt, has suggested the selection of the 
Portrait of this distinguished savant for the Illustration of the present 
volume of records of contemporary Science. 

Of Baron Humboldt it has been said, with equal truth and eloquence, 
that " he has devoted his life, in an especial manner, to the study of 
Tearrestrial Philosophy. Not content with discharging the duties of a 
traveller, an observer, and a collector of facts, bis philosophic miud was 
ev» bent on the establishment of ^neral laws ; and it is to him that we 
owe the first generalizations regardmg the temperature of the atmosphere 
and the earth — its magnetical condition, and those great features of our 
globe which mould its external form, and indicate its internal history. 
With an eye sharp for observation, and strained for induction, he has sur- 
veyed the regions of civilized Europe, the frozen steppes of Asia, and the 
burning plains of the American continent."* 

" Wili the name of Humboldt," says another contemporary, " we 
associate all that is interesting in the Physical Sciences. No traveller 
who has visited the remote regions of the globe, for the purpose of ob- 
serving the varied phenomena of nature, has added so much to our 
stock of positive knowledge. While the navigator has explored the 
coasts of unknown lands, discovered islands and shores, marked the depth 
of the sea, estimated the force of currents, and noted the more obvious 
traits of the countries at which he has touched ; while the zoologist has 
investigated the multiplied forms of animal life, the botanist the diversi- 
fied vegetation, the geologist the structure and relations of the rocky 
masses of which the exterior of the earth is composed ; and while each 
has thus contributed to the illustration of the wonderful constitution of 
oar planet," Humboldt " stands alone as uniting in himself a knowledge 
of all these sciences. Geography, meteordogy, magnetism, the distribu- 
tion of heat, the various departments of natural history, together with 
the afi^ities of races and languages, the history of nations, the political 
constitution of countries, statistics, commerce, and agriculture, — all have 
received accumulation and valuable additions from the exercise of his 
rare talents." t 

The following is a precis of the life and labours of this illustrious 
philosopher. 

Frederick Henry Alexander Vwi Humboldt was bom at Beriin, on the 
14th of September, 1769 ; so that he is now in his 79th yeaj,^ ' He re- 
ceived his academic education at Gotengen and Frankfort fmthe Oder. 
In 1790, he visited Holland and England, in company with Messrs. 
George Forster and Von Geuns ; and in the same year published his first 
work, entitled "Observations on the Basalts of the Rhine." liiVW^^ 
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he went to PreTborg to receive the instractions of the celebrated Werner, 
the founder of geological science. The results of some of his observa- 
tions in the mines of that district were published in 1793, under the 
title of Specimen Flora Freihergiefuis Subterranea, 

In 1792, he was appointed assessor of the Council of Mines at Berlin, 
and afterwards director-general of the mines of Baireuth and Anspadi, 
in !Franconia. In 1795, he visited Italy and Switzerland. At this pe- 
riod, the discoveries of Galvani particularly attracted his attention, an4 
the results of his experiments on animal electricity were published in 
1796, with notes by Professor Blumenbach. He went to Vienna in 
1795, and there studied a fine collection of exotic plants. He travelled 
through Salzburg and Styria with the celebrated Von Buch. Accom- 
panied by his brother, 'WiUiam Von Humboldt, and M. Fischer, he then 
visited Paris, where he formed an acquaintance with M. Aim^ Bonpland, 
who afterwards became his assopiate in travel. 

It was not, however, until the year J799 that Humboldt and Bonplaod 
left Spain, on their great expedition, a narrative of which has been pub« 
lished under the title of; Voyage aux MSgions Fquinosnales du Nouvetm 
Continent, pendant let annees 1799, 1800, 1801, 1802, et 1803. The 
translation of this work by Mrs. Williams is &miliar to the English 
reader. The various works relating to the journey, however, extend to 
17 folio and 11 quarto volumes, with magnificent illustrations. The re* 
suits of this expedition have been of the highest importance to science : In 
natural history, especially, this observation of six years exceeds anything 
that has been presented by the most successful cultivators of the same field 
during a whole lifetime. Our travellers brought with them an herbarium 
of more than 6000 species of plants ; and the valuable works on this subject, 
which have appeared in consequence of the journey to America, form aa 
era in the history of botany. The authors returned to Euroi)e in 
1 804 ; but the labour of reducing their observations, and the publicatioii 
of the several works, occupied many years. 

In 1818, Humboldt visited London; and, in the same year, the King 
' of Prussia granted him an annual pension of 12,000 dollars, witii the 
view of facilitating a plan which he had formed of visiting Asia. In 
1822, he accompanied his m^esty to the congress of Verona, and after* 
wards visited Venice, Borne, and Naples ; and in 1827 and 1828, deli- 
vered at Berlin a course of lectures on the physical constitution of the 
globe, which was attended by the royal family and the court. But, ex- 
cepting the results of his investigations, which have appeared at intervals, 
we have no particular account of his occupations until 1829, when he 
undertook another important journey to the Uralian Mountains, the fron- 
tiers of China, and the Caspian Sea. On his return, he pnblished a brief 
account of his researches ; and a new edition being called for, he resolved 
to publish it as a new work, embracing materials which he had been col- 
lecting for twelve years, together with his corrected and enlarged views of 
Asiatic geology. This work has appeared under the title of Jsie Cen^ 
iralej Recherches sur Us Chaines de Montagues et la Climatologie com* 
jfare<?, (Paris, 1843) ; an excellent paper on. '?i\ask -v^ii W f<(raiLd in the 
^/-/A ^ritUA Bedew, No. X. 
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In this work Humboldt haa confined himself to the subject of terrestrial 
physics ; in explanation of which he says, " as I still cherished the hope 
of puhlishing a very general work under the imprudent title of CoMior." 

The first vohune of this valuable contribution to physical science 
was published in 1845 ; and a few of its most striking passages were quoted 
in the Tear-book of Facts, 1846, pp. 132 to 136. During the past 
year, (1847,) the Second Volume has appeared ; and a Translation, by 
desire of the Author, is now in the course of publication, under the super- 
intendence of Iiient..Col. E. Sabine, R.A., For. Sec. R.S. The first 
volume presents the principal results of observations, in the form of 
which, stripped of all additions derived from the imagination, they belong 
to a purely scientific description of nature. In the second volume is 
considered " the impression which the image received by the external 
senses produces on the feelings, and on the poetic and imaginative 
fecnlties of mankind. An inward world here opens to tiie view, into 
which we desire to penetrate, not, however, for t£.e purpose of investi- 
gating — as would be required if the philosophy of art were our aim, what 
in «esthetic performances belongs essentially to the powers and disposi- 
tions of the mind, and what to the particular direction of the intellectual 
activity, — but that we may trace the sources of that animated contem- 
Ration which enhances a genuine enjoyment of nature, and discover the 
particular causes which, in modem times especially, have so powerfiilly 
promoted, through the medium of the imagination, a predilection for the 
study of nature^ and for the undertaking of distant voyages." In fine, 
with this volume, the author passes firom the domain of objects to that of 
sensations. 

To conclude — ^in the words of Dr. Macgillivray, ** any formal eulogy 
on our illustrious author must be altogether unnecessary, for his renown 
has extended over all parts of the civilized world ; and, at the present 
di^, there is not a man of science in Europe whose name is more fiuniliar. 
Long after his career shall have terminated, he will he remembered as 
one of tiie chief ornaments of an age peculiarly remarkable in the history 
of the world."* 

* Travels and Researches of Alexander Von Humboldt. (Edinburgh 
QUiinet Library.) 



THE NEW MUSEUM OF ECONOMIC GEOLOGT. 

(Vignette,) 

Tbis edifice, one of the noblest designs appropriated for a Scientific Insti- 
tution, is now building: the architect is Mr. Pennethome, and the style 
Italian. Its principal front will be in Piccadilly, a little to the east of St. 
lames's Church, and on the same side of the street. The building will ex- 
tend quite through to Jermyn Street, where its other, or south front, will face. 
This (engraved m the title-page) will be the public entrance ; the entrance 
for the Establishment will be in Piccadilly. The plan contains a large 
Inn for marbles, fossils, &c. ; a lecture-theatre, and librwcv \ «l\«x^ Tomxi^ 
with galleriea; small rooms, or cabinets, fbr mining modeV&t c\i«fmK»X y^^ 
paratu»u!r Sf&j a Mming Record Office ; Uiboratories f ot expeime^iiXtiiwD^ 
jakilg7,Ac, 
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NEW ORDNANCE SURVEY O* LONDON. 

The appointment of a Metropolitan Commiflsion of Sewers is one of 
the most important Grovemment measures of the kst year, in furtherance 
of " The Health of Towns." 

Already there has been presented to the Commission, a Report from 
Sir H. de ]& Beche and Mr. Chadwick, on a proposed Ohrdnance Survey 
of the Metropolis. This document recommends that there be prepared a 
block plan of London, and of the suburban districts, included within a 
radius of eight miles from St. Paul's : the said phm to contain a proper 
system of levels, for drainage and other purposes, recorded in convenient 
situations by a sufficient number of permanent bench-marks. 

This Survey has been commenced under the direction of the Board of 
Ordnance. The importance of system in laying down drains at proper 
levels cannot be too strongly enforced. Mr. Che^wick states, that, from 
the want of this system in the Holbom andEinsbury divisions, £260,000 
will be required to remedy the evil, which will make that amount almost 
thrown away. The Commission have, in forming the Survey, the assist- 
ance and co-operation of Sir H. de la Beche, who, being thoroughly con- 
versant with die subjects of geological strata, the nature of springy &c., 
a great deal of new matter will, for the first time, be introduced into a 
Survey of this description. 

THE DOUBLE-ACTION PRINTING-MACHINE. 

Mr. William Little, the inventor wad patentee of this novelty, (de- 
tailed in the Tear-booi of Facts, 1847, p. 89,) has since adapted the 
principle to a perfecting machine. 

The success of this invention, demonstrated in the first trial with the 
beautiful working model, has been definitively proved in the machine 
itself. One of these machines has been construct^ by Mr. Lewis Forster 
with such precision that the Jirst sheet passed through it, (Jan. 22d, 
1848,) came out a perfect impression — beautifully printed I It will be 
employed for printing the London Telegraph, — ^a new daily newspaper, 
whose novd source of information will be the Electric Telegraph ; so 
that the means and the end will present a rare conjunction of scientific 
success.* 

* Oar readers will recollect the success of the workiiiis tAO(\i^^ >Cti^ 
Double-action 'frrnUng MacMae, described in our last Year4>ook *. ^% v&& 
cem of the karge machine itself has even been more complete. 



8 TBAR-BOOK OF 7ACTS. 

ART MANXJFACTUJiES 

Is THE name given to a series of British manufactures commeneed in 
the last year ; the object of which is to connect the best Art and the best 
Mann&ctnres, and thereby raise the standard of general design, and of 
general taste, throughout all classes of the people. The sugg^ons, as 
well as the practical carrying out of the scheme, originated with a gen- 
tleman, who, under the name of " Pelix Summerly," has written or 
edited several popular works, more or less of an artistic characten-^snch 
as a collection cafled the " Home Treasury," the object of which was to 
beget a taste for beauty in children, in which, for the first time, he 
induced Artists of the highest repute to aid in making the pictures 
for such books. The Pfospectus of the Art Manufactures explains 
fully the scope and the names of the principal parties engaged in pro- 
ducing them. After observing that the old medieeval artists — ^Francesco 
Eranda, lionardo da Vinci, R^GEielle, Holbein, Albert Durer, and many 
others, employed themselves in connecting the best Art wiUi objects c^ 
utility in every-day use, the Projector promises that a revival of the prac- 
tice shall take place. 

" ManufEu^uring skill," he says, " is pre-eminent and abounds ; but 
artistic skill has to be wedded with it. This defect was early observed 
by the Society of Arts, and by their exhibition of manufactures and dis- 
tribution of premiums, they have in part attempted the remedy. It h 
the purpose of this Collection to carry out the same object to a still 
greater extent, and to revive the good old practice of connecting the best 
art with fismiiliar objects in daily use. In doing this. Art Manu&ctures 
will aim to produce in each article superior utility, which is not to be sa- 
crificed to ornament : to select pure forms : to decorate each article with 
appropriate details rdating to its use, and to obtain these details as cG- 
rectly as possible from Nature. These principles are by no means put 
forward as forming an universal rule; but it is thought they may be ad- 
hered to advantageously in most artides of use, and may possibly contain 
the germs of a style which England of the nineteenth century may call 
its own. Several of our best ifftists have already expressed their willing- 
ness to assist in this object ; among them may be named — 

John Absolon; John Bell, sculptor; C. W. Cope,A.R.A.j T. Creswick, 
A.R.A. ; W. Dyce, A.R.A. ; J. R. Herbert, R.A. ; J. C. Horsley, a Pro- 
fessor of the School of Desini ; S. Josepb^ sculptor; D. Machse, R.A. ; 
W. Mulready, RA. ; R. Redgrave. A.R.A. ; H. J. Townsend, a Professor 
of the School of Design ; Sir R. Westmacott, R.A., &c. &c." 

It is purposed that the Art Manufiactures shall be of all kinds, and 
executed in metals, pottery, glass, wood, papier mache, ivory, and other 
materials. It is announced that arrangements have been already made 
with the following ManufEtcturing Pirms, for executing Designs : — 

I. F. Christy and Co.y glass: the Coalbrookdale Iron Company; Creswicks, 
whitesmiths ; Dixon and Sons, Britannia metal ; Hunt and Roskill, pre- 
cious metals; Jennens and Bettridge, papier mach^ ; Leuchars, buhl- 
work; Messengers and Co., brass casting^ ; Minton and Co., pottery; 
Richardsonsy glass : Rodgers and Sons, cutlery : Simpson, paper bang- 
/nr/ B, Bmithf precious metals ; Stuart and Smith, iron casting ; Taylor, 
wTlJIams, ana Jordan, machine carv\ne\ C. ^WViVXft, %UsiDft '^^o^tac^; 
WedgewoodB, pottery i Willock and Co.,TcrwiCoXtAV?otV&»%»,%uu 
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In addition to what has been detailed, it is purposed to extend the 
acheme to Textile Mana&ctnres and Block Printing for &bric8 of varions 
kinds. Bat the introduction of better art is not the only object : Art 
Manufactures will cause new combinations of materials to be . made in 
many ways : and the potter and the smith are already united usefaUy. 
A very beautiful material, called Parian, has recently been brought to 
great perfection by Messrs. Minton, the potters, of Stoke-on-Trent. It 
nas the texture and look of the finest marble — and hence its name ; but 
it is superior to marble in respect of its hardness and susceptibility of 
being perfectly cleaned. The chief ingredients in its manufiacture are 
the &Diest disintegrated felspar and silex. Casts of great delicacy can be 
taken in a liquid state ; they are then subjected to two separate and in- 
tense firings, during which process the material shrinks nearly one-fourth 
from its size when the cast was first made. At present there is great 
risk in the firing, and it is difficult to fire, with any certainty, articles of 
a greater size than 18 inches long. Several works have b^n produced 
in this material — ^the " Una and the Lion," and the " Dorothea," by 
John BeU, sculptor. It is susceptible of infinite combination with metals. 
The knob of a metal teapot, in Art Manufactures, is in Parian : handles 
of knives, too, are announced. Thus a work of sculpture, almost rival- 
ling ivory in its look, is produced at a cost certainly less than a twentieth 
part that of ivory. In Glass many novelties are being attempted, espe- 
cially in the enamelling processes, which were almost forbidden by the 
old Excise laws. Works in glass may be said to be in their inflEmcy at 
present ; but the double-handled vase, which has been executed in the 
Art Manufactures, shows how great difficulties may be conquered. This, 
owing to its double handles, each of which must be attached whilst the 
vase and handles are both of them in a fused state, and to the number of 
firings the vase must undergo, we believe is one of the most difficult glass 
articles which has ever been made in England. Electrotyping will come 
greatly in aid of these Art Manu&ctures, and several works are announced 
which will be executed by the process. Some bronzes have been pro- 
duced : in these the great difficulty is to find the Artist workman ; but 
when it is remembered that twenty years ago Paris had scarcely a 
bronzist, and now employs upwards of six thousand, we can have no 
doubts that the difficulty will be eventually conquered. The ancient 
Niello-work is to be revived. In short, if the scheme be prosecuted, (and its 
aoeeess promises that it shall be), it will mark an epoch of Art in Enghmd.* 

TWENTY-ONE TEABS* BETEOSPECT OV THE RAILWAY SYSTEM. 

The greatest speed of Trevithick's Engine was five miles an hour. The 
ordinary speed of George Stephenson's Killingworth Engine, in 1814, was 
four imles an hour. In 1825, Mr. Wood, in his work on railways, takes 
the standard at 6 miles an hour, drawing forty tons on a level ; and so 
confident was he that he had gauged the power of the locomotive, that he 
thinks it right to say, " that nothing could do more harm towards the 

* There has been a kindred movement in the Society ot KTta, «X \<\k<c)^<^ 
bouMv io tbeAdelpbi, a very intereating exhibition of BpeGimsD& "««& ^«ol 
JMttsmo'oa, 
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adoptioiL of railways than the promulgation of snch nonsense, as that we 
shall see locomotive engines travelling at the rate of 12, 16, 18, and 20 
miles an hour." The promulgator of such nonsense was Greorge Ste- 
phenson. In 1829, it was estimated that at 15 miles an hour the gross 
load was nine tons and a half, and the the net load very little, and that, 
therefore, high speed if attainable was practically useless. Before the end 
of that year, George Stephenson got with the Rocket a speed of 29^ miles 
per hour, carryiog a net load of 9i tons. In 1831 his engines were able 
to draw 90 tons on a level at 20 miles an hour. 

When the speed of the locomotive was set beyond question, prgudioe 
then took alarm about the safety, and a very strong stand has, from time 
to time, been made for a limitation of speed. Within the last seven years 
the London and Birmingham directors considered 20 miles an hour was 
enough, and had they been free from competition and supported by pub- 
lic opinion, they would, no doubt, have adhered to that rate, from the 
conscientious conviction that a higher speed was incompatible with eco- 
nomy and safety. The vigour of the broad-gauge advocates, and the ne- 
cessity for proving the capabilities of their system, have led tiiem to push 
on the march of improvement -with energy, and the narrow gauge lines 
have been forced to follow. Thus the enterprise of directors and the inge- 
nuity of engineers have been kept on the stretch to carry on the rival]^ ; 
and we consider the broad gauge as valuable, if on no other ground, that 
it has tripled the working-power of the locomotive, and given us 60 miles 
an hour, where we should have been lingering at 20. We recollect the 
simple unbelief, when it was announced that Brunei had run a locomotive 
at the rate of a mile a minute, and when at length it was known to be 
true, it was said that it was not safe, and would never do, and yet it has 
since then been made a working speed. 

Thirty miles an hour was thought progress — an express at 35 miles an 
hour seemed to have reached the furthest limits — but, in 1846, Brunei 
succeeded in working the express to Bristol in two hours and a hal^ and 
to Exeter in four hours. Mr. M'Connell, the new locomotive superinten- 
dent of the London and North Western, has determined that the narrow 
gauge shall not be behind, and he has an engine building to carry the ex- 
press train between London and Birmingham, in two hours, and we be- 
lieve he will do it. 

Trevithick's greatest net load was 10 tons, that of Stephenson's first 
engine 30 tons. In 1825, the net load was 40 tons, in 1831, 90 tons, 
now 1,200 tons. 

These greater effects of the locomotive have been caused by an increase 
in the size of the parts, and a greater effective power. Trevithick's cylin- 
der was 8 inches in diameter, and he had only one cylinder. Bmnton's 
cylinder was 6 inches diameter. Stephenson's first locomotive had two 
i^Unders, each of 8 inches diameter. In 1829, the Rocket had two cylin- 
ders, each of 1 inch diameter. The SansFareil had two cylinders, eadi 
of 7 inches in diameter; in 1831 the cylinders were enlarg^ to 10 ins. 
and 12 ins. diameter. In 1832, the Sampson, a powerful engine, had 
c^Undera of 14 ins. diameter. Since then cylinders have been increased 
^ J^ ins, and 18 iua. diameter, as in tiie Oxesid \)c&\x^Gl^s)s»iGQS!k^8Ci^« 
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The immense increase of power may be inferred from these measore- 
ments. 

In 1829, the heating sur&ce was about 100 square feet. It was soon 
increased to 200 square feet, and then to 300 square feet, afterwards to 
400 square feet, 500 square feet, 600 square feet, 800 square feet, 1,000 
square feet, and Mr. M'Connell promises to increase it. The fire-box 
sur&ce in the Bocket was 20 square feet, in the broad gauge engines it 
has been increased to above 100 square feet. 

The weights of the engines have necessarily increased. Brunton's leg 
locomotive, in 1813, weighed 2§ tons. In 1825, engines weighed 5 tons, 
but some with the tender weight 10 tons. In 1829, the Rocket weighed 
4| tons, the tender 3 tons 4 cwt., the total being under 7i tons. The 
weight of the engine has been increased to 8 tons, 10 tons, 12 tons, and 
80 up to the Leviathan engine of 29 tons, on the Great Western. 

The rails have become heavier with the weights of the engines. On 
the Stockton and Darlington, in 1821, they were not more than 28 lbs. 
to the yard. On the Liverpool and Manchester, in 1829, they were hiid 
down at SSlbs. to the yard. - They were successively increased to 501bs. 
and 651bs. The London and Birmingham was originally intended for 
rails of 641bs. to the yard ; but on Mr. Barlow's report, they were in- 
creased to 751bs. ; since then rails of 851bs. to the yard have been hud 
down on some Hues. 

On the other hand, the consumption of fuel has diminished. Before 
1829, the consumption of fuel was about 51bs. to carry one ton a mile ; in 
that year George Stephenson reduced it to 2*41 lbs. of coke. It would 
searcdy be credited, that it can now be brought to less than a quarter of 
a pound per ton per mile. 

The gradients overcome have been steeper. Less than ten years ago, a 
gradient of one in onehundrf^ and fifty was considered as impassable, ex- 
cept by means of a stationary engine. A gradient of one in thirty-seven 
can now be managed with the locomotive. 

The effect of these enormous changes has been to give the country a 
very great saving in the charges for carrying, to say nothing about the 
time. The rates for goods have in many cases been reduced one-half, in 
some cases even to a greater extent ; while there is a tendency in the 
progress of the railway system to a greater reduction. 

To show, in a clearer light, the difference between raQways and locomo- 
tives in 1804, 1822, and 1846, we have drawn up the tbllowing com- 
parisons :— 

18(M weight of rails 281b8. weight of engine 

1839 „ SSlbs. „ 4itons 

1846 „ 851b8. „ 29 tons 

miles. miles. 
18(H highest speed 5 per hour, working speed 24 

1829 „ m ,» 10 

1846 „ 75 „ 55 

ins. tons. 

1804 diameter of cylinder 8 greatest net load 9 

1829 „ 6 y, *A 

1846 „ 18 „ \'iS» 

/£5? ^^box surface flO sq.ft., heating do. WT il. 
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The great object in these remarks has been to show the progressivie 
nature of the railway system, the danger which arises from rash oondnsions, 
and the necessity for caution in prejudging the course of improvement. 
To sanction novelties may be iigurious ; but not to prqudge novelties 
is only prudence. The former savours of quackery ; to put down novel in- 
ventions on the score of prejudice betokens ignorance, and the latter is 
the more prejudicial. 

[We quote this valuable synopsis firam Mr. Hyde Clarke's Manihiy 
RaUwmf Register I\ 

AKEBICAN RAILWAYS. 

A PAPER has been read to the Institution of Civil Engineers, by Mr. 
W. E. Newton, describing the method employed by Mr. Herron for the 
construction of the permanent way of the Philadelphia and Beading, and 
other Railways in the United States. The method was a deviation both 
from the systems of the longitudinal and the transverse sleepers : it con* 
sisted of two series of diagonal sleepers, crossing each other, and spiked 
together at the intersections with wooden trenaols or iron pins, according 
to circumstances, forming an extended platform, upon which their longi- 
tudinal bearers were laid, supporting bridge-shaped rails, with wrought 
iron chairs. The paper entered minutely into the modes of construction^ 
the dimensions of the various parts, and the expense of laying the road» 
with the ballasting. It then gave an account of several deviations firam 
the general system, such as making the trellis work of iron laid in bitu- 
men, &c., and also a detail of the amount of traffic conveyed along the ' 
railway ; whence it i^peared that within one year and five days from its 
being opened for general use, one million four hundred thousand tons of 
goods had been conveyed along it, without any prejudicial effect, and in 
&ct with less wear and tear than was usual upon railways in the States. 
The cost of a single line of permanent way was about £850 per mile. 

Erom the discussion that ensued, it appeared to be the opinion that 
although the system might succeed in a country where timber abounded, 
it was inapplicable for English railroads ; and exceptions were taken to 
the general features of the construction for high speed — as tiie rails, which 
weighed only forty-four pounds per yard, and of a single bridge form, 
could not resist the impact of the wheels at great velocities — ^the junctions 
of the diagonally laid sleepen would become loosened, and there would be 
too much deflection between the bearing points. These objections were 
strongly urged, and were received as vdid ; but at the same time it was 
admitted, that it was extremely desirable to encourage the communication 
of accounts of foreign engineering works ; and the thanks of the meeting 
were voted to Mr. Newton for the statements he had given, with a re- 
quest that he would communicate to Mr. Herron this feeling of his Eng- 
lish scientific brethren of the profession of civil engineering. 

CLARKE AND TABLET'S RESILIENT ATHOSPHEBIC BAILWAT. 

The inventors of this Railway have laid down, on the grounds of the 
BJackwall Bailway Compmj, an experimentAl Une 250 yards lon^, and 
the main IB inches in diameter, and 70 yatda m \sq!|^ ^'S^ ^^s^g^ ^\ 
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file carriage propelled was 2^ tons ; and it has attained a ipeed of 80 
miles per hour, with a pressure on the piston of |lh. to the square inch. 
The Patentees have introduced several modifications and improvements 
into their invention since it was first announced : these are the resiliency 
of the tube, which keeps a longitudinal slip in its upper surface, con- 
stantly closed ; and, the absence of the orcUnaiy valve, together with all 
its complication of machinery, sealing, wear and tear, and uncertainty 
and in^ciency of action. 

The present tube is made in sections of iron boiler plate, i of an inch 
thick, rolled and hammered internally until formed into a perfect cylinder, 
of sufficient resiliency to close with moderate force. The edges of the 
longitudinal slit are cut parallel, and made to correspond so truly, that 
the use of vulcanized India-rubber between has been found unnecessary. 
The ends of each section are planed, and have rebates cut in them of one 
inch round, and in which a strip of vulcanized India-rubber is cemented. 
A girder, or band of iron, is tightly keyed up over the joint, which is thus 
rendered air-tight and elastic. 

On either side, and extending the whole length of the tube, is a hori- 
zontal bar, supported by uprights fastened to the sleepers. The horizontal 
bars are somewhat higher than the tube, to which they are attached in 
such manner, that when forced outwards, they shall open the tube, and 
when that force is removed, shall close. 

The tube is opened for the passage of the piston by means of four 
wheels (fixed two and two in an iron frame attached to the coulter), which, 
being of the necessary diameter, are made to pass in between the two hori- 
zontal bars, and, pressing them outwards, to open the tube to the extent 
of f of an inch. By this arrangement, the connecting plate passes be- 
tween the edges of the tube, without touching, and wear and tear, by fric- 
tion, is entirely prevented. 

In order to avoid any strain or friction on the axles of the wheels, they 
are made of such diameter, that their peripheries shall touch, and the 
pi^essnre be thus transferred from the axles to the tyres of the wheels. 

The piston is fixed like a throttle valve, which admits of its being made 
to assume a horizontal position, and of the vacuum being thus destroyed 
at pleasure. — Mechanics* Moffozine, No. 503. 

CUNNINGHAM AND CARTEE's PATENT PNEUMATIC EATLWAT. 

This system seems to consist not only of an inversion of the ordinary 
apparatus of the rail, but of the atmospheric apparatus also, with a mutual 
adaptation of the one to the other. The prime mover is a vacuum formed 
by a fSew moderately sized steam-engines to a whole line, placed any where 
to suit convenience, and dispersing the vacuum power along the line 
through an unslit simple copper tube like a gas or water main, to sets of 
simple air or vacuum engines with which it communicates by valves, 
which are opened except at stations, or even there, by fitting levers worked 
by the train itself in passing, so as to open the communication as the firsb 
carriage comes up, to continue the worlang power accotdm^\o^^\^w!^^ 
of the traw, and to abut off the vacuum as the last carriais^e ^^swi%. K?cA 
the power thm brought into play is carried into action on. \Ai'& \JWmi Vj 
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means of horizontal wheels planted in sets at every three hmidied feet 
along the line, and griping the ti-ain carriages hj help of side rails fixed 
to the carriages ; the rails so organized and connected, that the engineier 
can regulate the adhesion according to the speed required, or at oncer 
withdraw it altogether. The copper main is laid under ground like any 
other main. The air or vacuum-engines, which are to be pknted outsit 
the line, eighteen pairs per mile, are duplicates, and easily removed, each 
working its whole set of horizontal wheds, [the revolution of whidi, by, 
the way, can be readily reversed, although, in feust, we can see no reason 
why wheels in rotation might not be made to move trains thus in con^ 
trary directions on their opposite edges without reversal of their rotation 
at all.] The whole system, which is held to be &r from complex, can be 
laid down, according to the statement of its friends, on very economical 
terms — a double line, with the light rails alone requisite, and every other 
item, costing only £4,000 per nule. — Builder, No. 242. 

RAILWAY INDICATOK. 

Mb. M. Ricakdo has described to the Society of Arts, his Indicator 
for ascertaining the speed of Sailway trains. The machine consists of a 
pair of governors, to which motion is given by means of a band working 
on a horizontal wheel attached to one of the carriages : as the speed of 
the train increases, the governors fly open, and pull round a hand which 
points out, on a graduated dial, the number of miles per hour at which 
the train is travelling. The governors are prevented from flying open 
with a jerk by two pieces of vulcanized India-rubber, which lengthen, 
gradually as the speed of the train increases. 

REVOLVING RAILROAD GRIPPEB. 

Messrs. R. F. Stephens, and L. B. Pitcher, of Syracuse, have pa- 
tented an apparatus for increasing the Traction of Locomotives on rail- 
roads. The invention consists principally of two endless chains, which 
pass over the peripheries of the driving wheels, and a small pair of for- 
ward wheels, so that a part of each chain is constantly in contact with 
the rail. Every alternate link of each chain consists of two ^ort parallel 
bars, from, which projections extend outward ; and these projections being 
at a distance apart, corresponding to the breadth of the rail, gripe the 
rail when they come in contact, in such a manner as to prevent the slid- 
ing of the wheels upon the rail. These projections are called grippers, 
and are connected to each other by pivote consisting of right and left 
screws; and each pair of screws is connected by a longitudinal strip of 
iron. When the grippers are passing over one of the small forward 
wheels, the curved position eauses the grippers to expand, but they are 
drawn towards each other, and caused to grip the nul when the chain is- 
straightened on the rail. — Patent Journal, No. 43. 

IMPROVED RAILWAY WHISTLE. 

3fR. A. DouLL, C. E., has patented a new Whistle for RaUway and 

Steam-boat Signals, which is very socceasM in. ^int of intensity of 

^ne,' beaidea having the advantage of bdni^ a\Aft \« ^^^ ^ n^mj^-^ ^ 
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notes, OIL which a code of aadible signals can be made, whidi it will be 
next to impossible to misonderstand. It consists of a close vessel or re- 
odver, into which atmospheric air is compressed by air-pumps, to which 
motion may be given by hand, or by connection being made with any 
moving parts of the carriage, and disconnected when the air is sofiSciently 
eompressed, as shown by a safety-valve attached. The compressed air is 
allowed to pass through the whistle by the action of a lever, wheel, and 
sde, or any other known means ; and, by having two whistles of widely 
distinct notes, a large number of different combinations of sounds may be 
made, firom which a most perfect code of signals can be compiled. Air 
highly compressed gives a far more dear, loud, and distinct tone than 
stom, or any other elastic vapour. 

CHEMICAL RAILWAY ALABUM, OB WHISTLE. 

This invention, by Mr. Mowbray, chemist, of Fatemoster-row, consists 
of a copper cylinder, with the usual whistle at the top, and a stone funnel 
within, giving the interior a sectional form, somewhat like the letter Y 
standiug withm the letter XJ. At the bottom, or basin of the U, is placed 
a piece of marble (carbonate of lime), and muriatic acid is then poured 
into the funnel, or Y, which, as it flows on the marble, liberates the car- 
bonic acid gas, or fixed air, which forces back the remaining acid into the 
fimnel, and thereby suspends all further chemical change, even for months, 
if necessary, till the charge of gas already accumulate is let off to sound 
the whistle, when immediately the charge of gas is replaced, so that the 
sound may be repeated even so rapidly as once in every flfbh second, if 
the instrument be set to that precise effect. The sound is said to have 
been distinctly audible at the distance of half a mile. The weight of the 
instrument maybe reduced to thirty pounds without diminution of power, 
80 that it may be readily lifted off and on the carriages or engines. 

ALAKUM rOB RAILWAY TBAINS. 

A COBBESPONDENT of the Athmoum suggests the following means of 
oommnnication, in case of danger, between the passengers in nulway car- 
riages and those who hold the reins of the " iron horse :" — ^Let the last 
caniage of every train contain a guard and a Yoltaic battery. From this 
battery let one of the conducting wires proceed directly to the axle of one 
or both of the pairs of wheels of this carriage, with which contact may 
be maintained by a spring. Let the other conducting wire pass out at 
the fore end of the carriage, just under the roof, and there terminate in 
a spiral link of wire of sufficient length to reach to the next carriage in 
front. Let the next and each other carriage of the train up to the tender 
be furnished with a wire running under its roof from end to end — not in 
contact with any metallic part of the carriage. Let each such wire be 
eontinned at one extremity by a spiral link for attachment to the wire of 
the next carriage, and be fitted at the other end outside with a binning 
iorew, to receive the connector from the carriage behind it. Let each 
Tdiicle occupied by human beings be supplied with psdrs of fotce^% — qti^^, 
at loist, for every compartment; and Jet each of these nippet^ )ae mdosK^ 
^ iuBcast^ with a glaaa front sealed in, in some coii&picuQ\]A ^lidLcni^- 
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venient position, so that in case of danger the glass might he hrokem 
and the wire cut. Or, instead of these last, let the longitudinal wire he 
interrapted, in each compartment of the coach, hj a simple contact- 
hreaker, in a glazed frame of which the guard shall keep the key ; it 
heing his husiness to ascertain hefore starting that all the contacts are 
" turned on." Thus, the danger-signal might be made hj a single move* 
ment, indicated by a plain direction lettered on each break. This aiv 
rangement being repeated in every carriage up to the tender, let the sys* 
tem be continued by an insulated wire running to the fore part of ths 
tender ; and here let it enter the alarm apparatus ; which should be in. 
sulated, and close to, but out of the reach of, the engineer and stoker-— 
the guard having the keys. Let this alarum consist of a small electro^ 
magnetic core and oil ; the armature of the magnet being adjusted as the 
detent of a dock-movement. Let the clockwork be connected with a 
bell, so that on the release of the detent the spring shall be free to act, 
and the bell shall commence to ring violently, and continue to do so till 
the detent be recalled by the magnet. Let then the series of conductors 
be continued to the electro-magnet ; and, having formed its helix, let the 
wire pass on to the wheel axles of the tender — its extremity being kept 
in contact therewith by a spring. The expense of this adjustment 
would be trifling. The trouble which it would entail would only be that 
of occasionally winding up the alarum spring, of tightening a little 
binding-screw between each two carriages on making up the train, and of 
keeping the battery charged : and this last item might be eliminated by 
substituting for the battery a magneto-electric apparatus, the revolution 
of whose armature might be made to depend on that of the wheel of the j 
coach. It is clear that so long as contact is maintained the " current" 
will pass through the series of carriage wires, through the alarum, and 
back through the rail to the battery ; and that whenever the guard either 
suspends contact at the battery, or a passenger cuts the conductor, or the 
train breaks, or the last carriage (the most liable to do so) gets off the 
rail, the ** current" will instantly cease, the clockwork will be freed from 
the magnet, the bell will ring, and the train will soon be stopped. The 
only errors to which the system would be liable are false alarms: — on 
the safe side. These might occur by a passenger's wantonness — not 
likely to be repeated; or by momentary non-conduction between the 
rails and wheels. In this last case conduction would probably be re- 
sumed, and the bell would cease to ring before the engineer coiid have 
done more than shut off the steam, — so that no appreciable delay would 
be caused. Should the last fault be found to occur so frequency as to 
be inconvenient, the circuit might be maintained by a second set of wires 
similar to the first, instead of intrusting its completion to the rail. This 
would add but little complication to the scheme, and would only sacri- 
fice the additional safety in the chance of the last carriage quitting the 
rail without the instant knowledge of its occupant. 

EAILWAT TELEGRAPH AND ALARUM. 

Mb. J. D. HoARE, in a paper read to the Society of Arts, proposes, as | 
a means of conunanicating betweexk ^t ss^ssa^ vsA ^sxi^ qC roilway car- 
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riages, that a screw of rods should be passed through the carnages of a 
tram, and united at their extremities by a telescope -joint, so as to allow 
of extension and contraction. The rods being made with a universal 
joint, admit of a rotatory motion — ^the only motion which a railway train 
has not. At the end of the rod, on the guard's carriage, is a crank, 
which, when the rod is turned, comes in contact with a hammer, and 
causes it to strike a bell. A signal is then to be raised, indicating the 
carriage from which the signal is made. The guard will then immediately 
ascertain whether it is necessary that the train should be stopped, (?) and rf 
so, by turning the rod in the reverse direction to what the person signal- 
ling had done, will ring another bell at the driver's end of the train, or 
sound the whistle of the engine. 

bbooman's patent improvements in turn-tables. 

There are four kinds of Turn-Tables at present in use': first, those 
supported, when at rest or in motion, by rollers at or near their periphe- 
ries ; second, pillar-tables, in which the weight is supported entirely, or 
principally, by a central pillar or column, whether the table is at rest or 
in motion ; third, tables in which the platform is supported by rollers, 
and partly by a colunm, pillar, or central shaft ; fourth, tables which are 
depressed or raised for the purpose of being turned, and which, when in 
the act of turning, are supported on a central point or on rollers ; and 
which, when at rest, are sustained at or near their outer edges on fixed 
bearings, as wedges or cams, but which wedges or cams have to be shifted 
when the table is to be turned, and again replaced to render the table 
fit for the passage of a train. 

A general defect of these turn-tables is, that, when passed over rapidly 
by heavy carriages, they are liable to tilt or to deflect, which arises from 
their not being laid on a sufficiently firm basis, and sustained either con- 
tinuously or at short intervals under the line of rails. Unless the plat- 
form of the turn-table is supported so as to sustain the great weights 
and sudden shocks of heavy engines and tenders, with their attached 
carriages passing in succession over it, without any sensible tilting, de- 
flection, or depression in any part, the table becomes dangerous, and the 
trains cannot pass across it in safety without a slackening of speed or 
other precautions. Again, from the unequal bearings to which tables 
supported on rollers and other similar contrivances are subject, the plat- 
form is liable to turn slightly as the weight comes suddenly upon it, the 
efflect of which turning is to throw the ndls on the platform of the table 
out of accurate adjustment or line with the rails of the road. 

The object of the improvements patented by Mr. Brooman is, to ob- 
viate the various defects above stated. Their leading or characteristic 
feature is this — that the table, when required to be turned, is raised by 
the pressure of a fluid, and sustained whilst being turned upon the fluid 
by the pressure of which it was so raised, and when turned to the re- 
quired position, lowered by withdrawing that pressure ; and that the table, 
when not required to be turned, rests on continuous or solid statioxMss^ 
bearings under the passing weight, instead of on ^ ce.w\.t«2L ^s^^Tooi ^"^ ^^ 
raUew.— Jfer details, see the MecAanics' Magazine, "5^0. \^^^. 

c 
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UNION OP RAILWAY GAUGES. 

Me. Briant has detailed to the Society of Arts, the following plan for 
overcoming the difficulties of a hreak of Gauge, and for Uniting the Broad 
and Narrow Gauge Railways. At the point of junction of the two 
gauges, a platform is to be fixed in the centre of the rails ; the carriages 
are then to be placed upon wheels, the two ends of the axles of which are 
to be made as male screws : on the centre of the axle a pinion wheel is 
to be fixed, and under it, attached to the frame of the carriage, a lever, 
upon the upper side of which is a rack, and at the lower end an anti- 
fiiction roller. The naves of the wheels are to extend under the car- 
riage in the form of a female screw, to receive the axles. By this ar- 
rangement, while the train is travelling on the narrow gauge, the wheels 
woi2d be screwed up to the required width, the racked lever hanging 
loosely under the pinion wheel, and the axle would turn with the wheels ; 
but when the train reached the point of junction, the lever would be 
caught up by the platform (which is to be forty yards long), and with it 
the rack. The axle would thus be prevented from turning by the pinion 
wheel and rack ; and the wheels, from the weight of carriage passengers, 
luggage, &c., pressing upon them, would immediately begin to unwind the 
screw, which, by the time the carriage has reached the other end of the 
platform, will have extended the axle to the required width : the lever 
would drop and fi«e the pinion wheel, and the axle would then turn with 
the wheels as before. The wheels are kept in their position when un- 
wound by coupling rods : in backing the train, the screw is prevented 
from acting by means of a stop fixed to the carriage, and blocking the 
axle. 



WORKING OF THE " NAMUR" LOCOMOTIVE ENGINE. 

Mr. J. R. Crampton has communicated to the Society of Arts, the 
details of the working of his large wheel narrow gauge engine, the 
Namur : — for the design for which, he, last session, received the Society's 
Gold Isis Medal. The Namur is a six- wheeled engine, with the whole of 
the working parts outside : — 

Feet In. 

The diameter of the driving wheel is 7 

Ditto supporting ditto 3 9 

Distance between the centre of the extreme wheels .... 13 

Diameter of cylinder 16 

Leng:th of stroke 20 

Number of tubes 182 

Length of do 11 

Diameter of do. outside 2 

Length of fire-box 4 3 

Breadthof do 3 5 

Area of fire-grate 14 6 

Surface in fire-box 62 

Surface of tubes inside 927 

Totalsurface 989 

This engine is constructed for the Namur and Liege Railway ; and has 

ran on the London and North- Western Railway, with every variety of 

traJDj a distance of j3800 miles. The following speeds have been 

reached: — with a train of tracks, loaded wil\i ccJka, Midi^«^gM2a%««sgBSc5 
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tons, exdosive of engine and tender, fifty-one miles per honr on a level ; 
with a train weighing fifty tons, sixty-two miles per hoor. But the most 
severe test to which an engine can be put is when it has no train behind 
it. An experiment of this kind has bieen made, when it was found that 
with Capt. Ck>ddington, Inspector-General of Railways, Capt. Simmonds, 
Assistant- Inspector, and the patentee, Mr. Crampton, on the engine, it 
attained the extraordinary speed of seventy-five miles per hour, on a level, 
immediately after surmounting a rising gradient ; and, at this great 
rate there was a total absence of aU vibration, and a steadiness of move- 
ment perfectly surprising. These great advantages are effected in Mr. 
Crampton's engine by the centre of gravity being brought down to its 
lowest possible point ; the boiler, in fact, being, in this machine, within 
two feet nine inches of the rails, whilst in engines of the old construction, 
it ran, at the very least, five inches above their level. The peculiarities 
of this engine consist in the driving-wheels being placed at the foot-plate 
end of the boiler; by which means the boiler itself can be brought down 
close to the supporting axles of the engine — and, from the pecidiarity of 
form before mentioned^ any size of driving-wheel may be used without 
interfering with the position of the boiler, so that longer boilers can be 
Qsed if necessary. Another advantage secured by this method of build- 
ing engines is, that no part of the engine overhangs the wheels ; inasmuch 
as the fire-box is extended under the boiler and driving-axle — ^by which 
also the distance between the extreme wheels is reduced three feet. The 
engine in question, the Namur, has ouly thirteen feet between the wheels, 
whilst in ordinary engiaeg the same amount of power would require six- 
teen feet. In addition to these advantages, the driver has the whole of his 
machinery in view at one time, and in no case is required to get under his 
boiler for repairs. 

LILLIPUTIAN LOCOMOTIVE ENGINE. 

This little engine has been constructed by Messrs. Adams, from the 
drawings of Mr. Samuels, for expresses and surveys on the Eastern 
Counties Railway. The following are the principal dimensions. The 
entire length of frame of engine and carriage, which ia one, 12 feet 
6 inches, on four wheels, 8 feet 8 inches in diameter, the leading and 
driving wheels being of equal size ; and the width from centre to centre 
nine feet, the wheels being outside all. The frame is divided in the mid- 
dle by a bulk-head, into two compartments, the foremost containing the 
engine and machinery, and the latter the seats for the passengers. The 
boUer is a vertical one, on the American principle, consisting of thirty- 
four tubes, an inch and a quarter each in diameter, its diameter being 
two feet, and height three feet six inches. The flue beneath is one foot 
from the rails, level with the floor, and the entire height of flue, boiler, 
and chinmey, seven feet six inches. The machinery, the working parts of 
which are all composed of steel, is enclosed in boxes on the sides of the 
compartment, consisting of two inside cylinders, three inches in diameter, 
with a six inch stroke, crank axle, link motion, with the usvial T^N«^sfis% 
gear. The water tank ia in the cross seat, agsdnst t\ie ^\Vmovi\iQax^^1 
the two compartmenta, and will hold a safficienit supply lot ^x\xxiQl^<3a^ 
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eighteen to twenty miles. Coal is used, in consequence of its being so 
much easier of combustion than coke, in a furnace of such small dimen- 
sions. The passenger compartment is open, and resembles what is termed 
an inside Irish car, having a seat crosswise against the division board, and 
one on either side, which together will conveniently accommodate seven 
persons. The weight of the whole, which is suspended on spiral bearing 
springs, when in working order, exclusive of passengers, is about 22 cwt., 
and is able to travel at the rate of forty miles an hour, the boiler having 
borne with ease a pressure of 200 to the square inch ; bat it is not in- 
tended to drive her at this rate of speed or pressure on ordinary occasions. 
In a trial trip, Mr. Samuel, with this Uttle engine, accomplished the 
journey from London to Cambridge (57i miles) in one hour and three 
quarters ; in more than one instance during which, the speed attained was 
at the rate of forty-three miles per hour. — Illmtrated London News, 
No. 287. 



SKCOND EAILWAY TUNNEL BfilDGE.* 

The site of this Bridge is on the south side of Telford's " Suspension- 
Bridge," close to the wall of the Conway Castle Bridge, (also by Telford) . 
It will be precisely of the same description as the one to be thrown across 
the Menai Straits, the Conway Bridge consisting of two tubes or tunnels 
(one for the up and the other for the down line of rail), each 400 feet in 
length. It is rectangular in form, consisting entirely of sheet iron, one 
inch in thickness. The inside, through which the trains are to pass, is 
twenty-four feet high and fifteen feet wide. The outside height is much 
greater, being about thirty feet. The top is of two thicknesses of corru- 
gated metal, forming a series of circular tubes of about three feet in dia- 
meter. This form is considered to offer the greatest resistance to com- 
pression. The sides are of sheet iron of one thickness ; the bottom has a 
double thickness, three feet apart, connected by intermediate longitudinal 
ribs, so as to give the necessary stiffness for the carriages to pass over. 
The whole mass, weighing upwards of 1000 tons, will be placed on the abut- 
ments at once. The place where it is being constructed is on a huge tim- 
ber platform, in a curve of the Conway, a few hundred yards from the 
intended site of the bridge. Immediately the tube is completed, with the 
aid of a flood tide and pontoons it wiU be raised so as to admit of the 
platform on which it is erected being carried away. — Shrewsbury Chronicle. 

EEMINGTON*S AERIAL BRIDGE. 

Mr. Eeuington, a native of Alabama, U.S., has had constructed at 
the Surrey Zoological Gardens, an " Aerial Bridge," similar to one 
erected from his design, and already in practical operation at Wash- 
ington. 

On either side of the sheet of water at the Gardens, a stout buttress of 
timber, about eight feet in height, is erected ; and on these buttresses, 
stretching across the water-way, a distance of twenty-four feet, are laid 
four laths or stringers, of common deal, tapering from about double that 

^ * The Srst, or ** BiitaDnia Bridge," will be found at page 55 of the present 
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thickness to one inch square, in the centre of the water-way, where the 
greatest strain and pressure might reasonably be expected. This consti- 
tutes the bridge preriously to the footway being laid on. The foot-tread 
is formed of edips of deal, glued across the longitudinal stringers ; there 
is no central support, or intervening braces, either from above or below ; 
and yet over this slight and aerial structure, thirteen or fourteen stout men 
march at once, without fear or hesitation. Mr. Remington assures us 
that three or four times this number of persons may cross it at once with 
the most perfect safety, and that there is no practical limit to the length 
of the bridge. The " magic" of the structure and the novelty of the 
principle consist in the application of the longitudinal fibre of the wood, 
so that every portion is brought at once into play, and supports an equal 
share of the strain. The rapidity with which such a bridge can be con- 
structed, and the comparative insignificance of the cost, are among the ob- 
vious advantages of the invention. 

BAOCKEDON AND HANCOCK'S PATENTED IMPKOTEMENTS IN INDIA 
EUBBER AND GUTTA PERCHA MANUPACTURES. 

The patentees state their invention to consist of a peculiar means of 
applying Caoutchouc and Gutta Percha to a variety of purposes to which 
they have not heretofore been applied; and that although they have adopted 
the terms India rubber and gutta percha because most convenient, they 
desire to be understood as including all those varieties of hydro-carbons 
known to botanists as of vegetable origin, and which varieties take their 
names from the countries whence they are exported — as Saikwah, West 
Indian, Madagascar, Java, &c. ; or from names given by the natives, 
soch as jintawan, gutta tuban, gutta percha, doUa, &c., or from the state 
in which it is imported, such as Uquid, bottle, root, scrap, &c., aU of which 
details have been described by Dr. Roxburgh, Lieut. Veitch, and others, in 
the Proceedings of the Agricultimd and Horticultural Society of India. 

When India-rubber (the vegetable substance known by that name,) or 
any of its varieties, aU of which differ from gum, sugar, starch, &c. in not 
being soluble in water, however compounded, are employed for the purposes 
of manufacture, they are subjected to the same, or very similar processes, 
viz., rolling, masticating, &c. From all these varieties, caoutchouc is ob- 
tained by destructive distillation, and aU effected by the same solvents. 

When gutta percha is to be used, the spreader and bed of the spreading 
machine have to be kept at a temperature of from 190 to 200 degrees Fah. 
— a great disadvantage attending which is stated to be that, although it is 
considerably harder than India-rubber, yet, in comparison with the latter, 
it is effected at a comparatively low temperature. 

The present patentees render leather, doth, and other fabrics, partially 
or entirely waterproof, by coating them with caoutchouc or gutta percha, 
or a compound of both, in solution or otherwise, and then immersing them in 
a bath of a solution of chloride of sulphur and bisulphuret of carbon. When 
the jhbric is coated on one side only, the selvage edges are to be joined as 
well as the ends, and, in this bag-like form, immerwad. Itl otte Xa ^X.^-^ 
out the injurious effect of the solution on tke fabnc, t^^sfc ^mX. 7i>K!L0a.*^\^ 
desirable to protect should be coated with glue or azie, ox mXJa. «dl ^ja^'^ev^^ 
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solution of shellac. The former may he removed hy the application of 
hot water, and the latter hy that of any suitable alkaline solution, when 
the process is completed. 

The surfaces of the fabrics may he embossed, printed, and ornamented, 
prior to or after the " change." 

The patentees give a long list of articles of all kinds, and for all purposes, 
to which their invention may be applied ; and conclude with stating, that 
whereas Mr. Parkes proposed to immerse caoutchouc and gutta percha, 
or a compound of both, in a raw state, their invention consists in im- 
mersing them in a manufactured state. And, farther, in subjecting 
the different articles, manufactured from caoutchouc, under the various 
patents of Mr. Hancock, such as thread, sheets, &c., to " change."* 

Thompson's patent ^bial wheels. 

The reader will, perhaps, recollect that the peculiarity of these Wheels 
consists in their tires being formed of tubular rings made of India-rubber 
vulcanized, and inflated with air to any degree of lightness desired. 
(See Year-look of Facts, 1847.) 

By recent experiments with these "Wheels, it has been proved that after 
travelling 1200 miles on all sorts of roads, the wheel-tires have not been 
deteriorated. It also stands established, that we have here a wheel 
which not only makes little noise, or, more strictly speaking, perhaps, 
which is in itsdf noiseless, — ^for to us it seemed, as if all the noise were 
occasioned by the rumbling of the body of the carriage, and parts in con- 
nection with it — but which requires fiim one to three less tractive pow» 
than a common carriage ; and which must consequently be much less 
subject to wear, and last proportionately longer. — For the details of the 
experiments, see MecJumics^ Magazine, No. 1238. 

CEBOGRAPHT. 

By this system, the invention of Dr. Morse, a map may be drawn as 
quickly and well as with a pen and ink on paper, in a ground as thin and 
I)erfect as a common copper-plate etching-ground ; and in a few hours, 
perhaps a few minutes, may be obtained from it a type-metal plate, 
whidi shall print every point, line, and letter of the drawing under the 
common printing-press, as rapidly as newspapers are printed. For clear- 
ness and beauty, these maps far exceed any wood engraving. In parti- 
cular, the writing on the lines representing water, and which can hardly 
be done at all in wood, is effected by Dr. Morse's process in a manner 
little inferior to copper-plate. The discovery has dready been most ex- 
tensively applied in America. — Proceedings of the Geogra^Mcal Society, 

WARMING AND VENTILATING THE NEW HOUSE OP LORDS. 

Prop. Faraday has read to the Royal Institution, a paper, " On Mr. 
Barry's mode of Warming and Ventilating the new House of Lords." 
Mr. Faraday commenced by disavowing any desire whatever of instituting 
comparison between the plan adopted by Mr. Barry for supplying the 

* See Gutta Percba and its applicationa, at pa^^ ^'^ ot\^\!t«»aiX'H^'QE(u^ 
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House of Peers with pure air of required temperatnre, aod any other 
schemes of ventihttion which, either at the present or in former times, 
had heen made subjects of public discussion. Having been officially 
called upon in respect of Mr. Barry's arrangements, Mr. Faraday con- 
sidered it his duty to acquaint himself thoroughly with them : and the 
result of his investigation induced him to bring these arrangements before 
the Institution, as beautiM applications of a philosophical principle. 
Mr. Barry's plan of warming and ventilating the three rooms (t. e. 
the royal ante-chamber, the House of Peers, and the public lobby,) 
consists, first, in causing a current of air, of regulated temperature, to 
pass beneath the impervious floor of these apartments, and afterwards to 
rise to a chamber at the top of the building, — ^from whence it is dififused 
in great abundance, but imperceptibly, throughout the three apartments ; 
and, secondly, in drawing off the vitiated air and discharging it with great 
re^idity into the atmosphere. 

To accomplish these objects, Mr. Barry has achieved expedients for, — 
1. Warming the buil^g through an impervious floor, as in the case of a 
Roman bath. 2. Effecting a system of currents. 8. Providing means 
of cansing ten thousand cubic feet of air per minute to proceed on a pre- 
scribed course and wdth regulated velocity. 1. Mode of Warming.— A 
steam-cockle, supplied from one of Lord Dnndonald's boilers, is traversed 
by a quantity of air-tubes firmly fastened into it. The air which passes 
through these tubes is the source of warmth. This apparatus, with its 
furnace, is pkoed beneath the public lobby ; and the current of warm air 
passes beneath its impervious fioor, then beneath that of the House of 
Peers, and lastly beneath the floor of the royal antechamber beyond. 
With warmth, the air acquires a certain degree of motive power in the 
rising parts of the passages, which carries it onward till it reaches the 
reservoir chambers at the summit of the building : from thence it is made 
to pass down into the apartments by their walls, and so distributed, 
without draught, to be breathed by the inmates of those rooms. This 
gradual diffiosion of the air is accomplished by — 2. A system of cnrrente. 
These currents are caused by subjecting the air to inequalities of tempera- 
tare. Descending by the walls of the building, it is cooled by windows, 
&c. ; and thus its velocity downward is increased. Arriving at the level 
at which it is at once heated and deteriorated by respiration, com- 
bustion, &c., the air again rises in the centre of the room, and passes 
through the ceiling into a foul air chamber which is in connexion with a 
chinmey. Through this chimney, the air is driven by the third expedient 
adopted by Mr. Barry, viz., draught of the flue, a peculiar motive power, 
fornished by Bell's steam-jet. In the course of his communication, Mr. 
Faraday described the arrangements made by Mr. Barry to dear the air, 
and to regulate its velocity so as to prevent the possibility of draughts 
coming on any inmates of the apartments. He ^owed how the steam- 
oookle, employed to give warmth in winter, might, by filling it with 
water from the artesian well, become a source of coolness in sununer. 
These and many other importent arrangements were ilLostcalod Vs*-^ ^ira- 
tions in relief. 

Pto£ Fanday concluded by stating the foUomn^ evKSOosu:^ o^ ^^ 
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advantages expected from the mode of ventilation which he had described. 
1. The prevention of local draughts. 2. The prevention of the stains and 
disfigurements resulting from such draughts. 3. The avoidance of all 
movement and dispersion of dirt and dust of the house by currents occa- 
sioned in it ; — which currents, if existing, would tend to render the air 
impure. 4. The avoidance of all sudden changes of temperature. 
Finally, it was noticed that all parts of the house were fire-proof. Mr. 
Faraday then took occasion to remark that this scheme of ventilation was 
under a disadvantage in the present case, as it had to be adapted to build- 
ings which were not planned with reference to it. — AthentBum^ No. 1014* 
In a subsequent communication to the Royal Institution, Mr. Faraday 
considered the physical conditions of the steam-jet, and the relations 
of the vapour discharged from it to the surrounding air. More than 
forty years ago. Dr. Young, {^at. PhU., vol. ii. p. 534) had shown that 
wherever any elastic fluid was forced from a jet with but small velocity, 
the steam proceeded for some inches without observable dilatation, and 
then diverged into a cone ; but that when the pressure on this vapour was 
increased, the apex of the cone approached the orifice of the jet ; yet, 
whatever might be the amount of this pressure, the form of the cone con- 
tinued the same. Mr. Faraday proceeded to notice the lines of motion 
of the particles constituting this cone of vapour. The rings of smoke 
produced by the combustion of bubbles of phosphuretted hy^gen on the 
surface of water were exhibited. The revolution of each of these hoUow 
rings on the axis of the cylinder which forms it was pointed out, as was 
their gradual expansion when rising into the air : and it was shown that 
each of these enlarging rings might be viewed as a nLagnified element of 
the cone of steam issuing from the jet. In the same class of effects, Mr. 
Faraday placed the rotating clouds of smoke which are seen issuing from 
the chimneys of steam-boats, &c. The force with which the partides of 
the air surrounding the cone of steam produced by a powerfnl jet were 
drawn towards it, were shown by various striking experiments. Hollow 
balls of one and two inches diameter were seen drawn into the cone, and 
sustained floating in the line of its axis, even when, by an arrangement of 
the apparatus, this axis was brought 55° out of the perpendicular. An 
upright glass tube, eighteen inches long and one inch in diameter, having 
one extremity plunged into water and the other end drawn into a capillary 
jet, was visibly exhausted of its contained air (the water being drawn up 
from the lower end of the tube) when the capillary jet was placed within 
the in-draught of air occasioned by the cone of steam. 

In closing this part of his subject, Mr. Faraday explained the use 
which had been made of a cylindri(»d or conical jacket to include this 
steam-cone, and thus to increase the draught power of the jet. In the 
arrangement adoped by Mr. Barry for ventilating the House of Lords, 
this jacket is the ventilating-shaft itself; so that there can be no room 
for the entrance of air to form a downward current in the shaft. This 
mode of moving air has been adopted in lead-works and other manu&c- 
tories, for the purpose of washing and condensing the smoke where noxi- 
oas fames are generated in the processes. Noticing the coolness of the 
Jilgb-preaaure steam, even near the orifice of tla.e ^et, «a'W&% ^\^^ V^ tba 
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quantity of cold air rushing towards it and diminishing its temperatore, 
Mr. Faraday connected with this and the other phenomena the experiment 
of M. Clement Desormes, who showed that, when steam, under high 
pressnre, is allowed to escape from an orifice pierced in a plate, and a flat 
disc is bronght close to this plate, the plate and disc are made to adhere 
together. In this case, the elastic force of the steam issuing from the 
jet, and which tends to separate the plate and disc, diminishes rapidly in 
its course from the centre to the edges of the disc ; at the same time, the 
radial currents, by their in-draught, as before illustrated, bring the two 
plates together with a power which is so much greater than the former 
that the surfaces adhere. Mr. Faraday finished by noticing the danger 
of conical safety-valves in high-pressure boilers, when the lateral expan- 
sion of the conical surface is large in proportion to the sectional area of 
the steam passage. — AthentBum^ No. 1025. 

We perceive that Dr. Reid, taking the above as the basis of his re- 
marks, in a lecture delivered at Willis's Rooms, on May 15, has entered 
seriatim into a consideration of the statements in the Report upon the sub- 
ject — ^Ulustrating by models and diagrams the various points to which he 
directed attention. He denied altogether that there was any peculiarity 
in the principles introduced in the New House of Peers, that had not en- 
gaged his (Ihr. Reid's) attention, and which was not illustrated or prac- 
tised, either in models or on special occasions, in the Painted Chamber 
when occupied as the House of Peers. He would fully accord to Mr. 
Barry the credit of such combinations as should be manifested in his 
works, when he (Dr. Reid) should have the opportunity of examining 
them. In the meantime, therefore, he confined himself to the Athenceum^ 
and considered that he had afforded evidence that, if plans had not been 
suggested to Mr. Barry such as he had adopted in the House of Peers, it 
was not because they were unknown or neglected, but because it was felt 
and asserted that better plans could be introduced. Dr. Reid concluded 
his lecture, by detailing what he designated certain systematic misrepre- 
sentations to which he considered he had been subjected by some portions 
of the newspaper press ; adverting also to the retention by Mr. Hard- 
wicke, Mr. Stephenson, and Professor Graham, of a document, by which 
he was deprived of an important portion of the evidence that contradicted 
the assertions made before a committee of the House of Peers — on the 
consideration of whose Report an address to the Crown was carried de- 
priving him of the ventilation of the new building. — AtAeiueumt No. 1021. 

" THE AMPHION" screw STEAMER. 

This new Government steam-ship is fitted with engines on Count 
Rosen's principles, different from any used in the Royal Navy. They are 
similar to locomotive engines, and act horizontally, with a four feet stroke, 
directly attached to the axle of the screw propeller with which the steamer 
is filled : she also dispenses with the cog wheels, required for the Battler, 
the Fairy, the Ihoarf, and other screw-propeUer vessels. The engines of 
the AmpMon are oidy 150-horses power each, and were found oil &<&T\i^iii!L 
trip sufficient to jpve the vessel a speed of 6| knots in «a Vow£^\v<^^\^a^ 
against wind and tide. When her Ml speed is attained, di<& ^«r^ wt^Tajg^ 
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about six knots per hour. The engines worked remarkably easy, makiiig^ 
from 36 to 44 revolutions per minute. The vessel during the trip was 
immersed 17 feet 11 inches in the fore part, and 18 feet 4 inches aft. 
Her armament consists, on the upper deck, of two 56-pounders, eight 
32-pounders, and two land senrice guns, (on traversing platforms,) and 
on the lower deck, four Scinch guns, and sixteen long 32-pounder goiiB, 
with a large quantity of shot and shells. 

LAMB AND WHITE'S PATENT LIFE-BOAT. 

This Boat has been invented and patented by Mr. A. Lamb, of South- 
ampton, and Mr. John "White, of Cowes. The primary and indispensahU) 
characteristics of a life-boat are buoyancy and stability; with which 
should be conjoined strength and tolerable sailing qualities. In aU life- 
boats, buoyancy is obtained by the employment of air-vessels, or sub- 
stances, such as cork, which are of less specific gravity than water. In 
the best boats hitherto made, however, the buoyancy is subvei*8ive of 
stability, from the injudicious position of the centre of buoyancy, wfaidi 
being beneath the centre of gravity of the boat, gives it a dangerous tea- 
dency to tilt over, bottom upwards, especially when the boat is filled with 
men ; whereby the centre of gravity is elevated still further. Besides, 
the air-vessels, however strongly attached to the boat, do not contribute 
to the strength of the boat, while they add to its weight and unwieldinese. 
In Messrs. Lamb and White's new life-boat, the arrangements adopted to 
insure buoyancy are, at the same time, conducive to the stability and 
strength of the boat ; so that with the same weight of materiaU as one 
of the ordinary life-boats, a superior degree of safety and efficiency, with 
increased accommodation, are at once attained. The air-vessels in the 
new life-boat form a trunk round the inside of the boat, rising as high as 
the gimwale, but only extending down on each side as far as the bilge, 
whereby the centre of buoyancy is kept so high, that it is impossible to 
capsize or swamp the boat. The upper part of the air-trunk is rounded 
off inside, to permit the boat to be partially emptied of water as die 
rolls, and to facilitate the use of the oars ; and the trunk is divided 
by partitions into several water-tight compartments, so that no material 
iiy ury could accrue from one of them being accidentally stove. At either 
end of the boat, which may be used indifferently as stem or stem, a 
water-tight compartment is partitioned off, in which provisions, com- 
passes, signal-lights, and other necessaries, may be constantly kept, to 
obviate the risk of their omission or neglect in the confusion arising from 
any sudden emergency. 

One of these new life-boats has been tested at Southampton, before 
several officers of Her Mtgesty's Navy, and of the East India Company's 
Service, and gave most satisfactory results. Its dimensions are 30 nel 
long, 9 feet broad, and 3 feet deep ; it is built of mahogany, and 
weighs between 17 and 18 cwt., which does not exceed the weight oi 
an ordinary ship's boat of similar dimensions. It was found to possess 
good sailing qualities, being remarkably stiff under canvas, quick ia 
s^/^s, and easily worked. With 134 men on board, the gunwale was 13 
to 14 inches above water; when filled with ^«^£;i, \\. ^sam^ ^ mm 
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witlioiit any increase of inuDendon, and was found to possess greater 
sfcifEbess than when altogether empty. To test its stability, 40 men 
steading on the gunwale endeavoured to capsize it, when filled with 
water, but only succeeded in immersing the gunwale six inthes under 
(he water; and from the rounded form of the gunwale inside, the 
rocking motion communicated to the boat cleared it of water at every 
roll. From the various trials that have been made, it has been proved 
that a life-boat of this description, equipped for any emergency, could yet 
be used for the ordinary purposes of a ship's boat, without requiring al- 
teration ; it could be launched when under weigh, or in a heavy sea, even 
with men on board, without the risk of swamping or capsizing — which 
indeed, under the most adverse circumstances, would be aU but impos- 
sible. — Jhridgedfrom the Artizan. 

RAISING OP THE GREAT BRITAIN STEAM-SHIP. 

The raising of the Great Britain steam-ship from her perilous position 
in Dnndnim Bay, has involved a series of operations which are worthy of 
plaoe in our record of the mechanical labours of the year. The first 
trial to raise the ship was made under the superintendence of Captain 
C3azton, whose beneficial watching during the winter, it will be remem- 
bered, was of such great service. Having boiler-builders on board, Cap- 
tain Claxton ordered the upper cargo deck to be tightened, and shored or 
sapported frxmi the deck above, as well as all the coal bunkers tightened. 
Ab soon as these preparations were completed, and when the weather and 
fides became favourable, the ship rose four feet, and was maintained at 
that height by pulling her to one side, and filling in stones at the other 
side. Additional attempts of the same kind were made ; but the ship 
being raised to the height described, lost her former buoyancy, and, con- 
seqaently, could not raise higher. 

Mr. James Bremmer, C.E., with bis son Alexander Bremmer, C.E., 
wore then sent for, and they devised and recommended the foUowiug 
Kbemdz — 

First, Twenty large boxes were made, to contain upwards of thirty 
tons of sand each. Ten boxes were suspended on each side by strong 
flhains, which went over pullies in the upper part of large vertical baulks 
of timber, the same cham passing through pullies attached to the side of 
the ship, thus doubling the weight of sand in the boxes, less the friction ; 
and, it should be added, those boxes in the middle of the ship, opposite 
the engines, had four powers to each, to prevent straining the ship at that 
part. 

Very powerful levers were put to the fore-end, capable of lifting about 
190 t(NiB ; and, along the sides opposite the large timbers, formerly on 
ihe ship, were also placed levers, capable of lifting about 200 tons each. 
In addition to this lifting power of boxes and levers, was applied screw- 
fomr, capable of lifting 160 tons. These screws were plat^ near the 
iMwse-holes, on a stout frame of timber, which was on immense end- 
wood supports. 

The levers on the sea ade of the ship were ballasts w\t\i ^isl\^, «sl- 
tkan^ and parts of the engine; as also were those on thfi ioT«-^^«i^>. T^^ 
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sea liad, therefore, little surfisuje to strike against ; while the levers onth« 
land side of the ship were ballasted by a large iron boat filled with sand. 

When the lifting power was about complete, on the 13th of July 
(spring tide), it was thought advisable, as the good season was passing, 
to make the first attempt ; and, then, to the surprise of all on board, the 
ship lifted so rapidly, that the valves had to be opened to prevent h« 
going up further. 

This first trial, it appears, was set about too prematurely ; as sufficient 
preparations had not been made to retain the ship at the required height ; 
consequently, on the receding of the tide, several of the boxes and baulks 
were injured. 

To provide for maintaining the ship at the required height, some thou- 
sands of small piles were driven, reaching from the surface of the sand 
to that of the rock ; and on those piles were laid foundations for vertical 
supports, which, by an ingenious contrivance, were made self-acting, to 
that as the ship rose the shores placed themselves. 

In addition to these shores, were many immense wedges, hauled in at 
the fore-keel and bilges ; stones were also put under her with long shutes 
from the deck. 

The gratifying result of all these preparations was, that, on Thursday, 
the 29th July, the ship was raised to the required height, so that the 
boiler-builders could get at the bottom to make it water-tight. 

AU these appliances, however, were cleared away previous to the tide of 
Wednesday night (25th August), preparatory to the final attempt to re- 
move the vessel from the shore. 

On the flowing of the tide on Wednesday night, floating operations 
were commenced, by means of anchors laid out astern, and the warps at- 
tached to which were hove upon by the vessel's windlass and capstans. 
These were so far successfid as to move the ship about three fathoms 
farther to seaward, in which position she was permitted to remain untfl 
the following day. The Birkenhead, iron steam-frigate, of 1,400 tons, 
and 600 horse power, had come down from Kingstown early in the week 
to act as a tug when required ; and the Scourge, steam-bomb ship, of 400 
horse-power, had also been despatched to the Bay of Dundrum, and an- 
diored about a mile and a half to the south-eastward of her stranded 
sister. A large number of the crews of these two steamers were aboard 
the Great Britain, and very efficiently contributed to the success of the 
eaqieriment. Mr. Bellamy, Second Master-Superintendent of Fortsmonth 
Dockyard, and a strong detachment of riggers from the dockyards both 
of Portsmouth and Plymouth, were also on board the Great Britain, and 
rendered good service. 

On Thursday, recourse was had to the steam power of the Birkenhead, 
but, owing to the failure of the floating apparatus in two large lighters 
alongside the Great Britain, and to the lowness of the tide, wMch, owing 
to a northerly wind, which had prevailed for some days, did not rise so 
high as had been expected ; all the efforts made to remove the vessel were 
entirely unsuccessful, she not havinz been towed out even one foot 

On Friday, at the flowing of the tide, about twenty minutes before 
noon, the £nal experiment to float off tke ^^ '^«& oXXatA^^vS^jgl \fc* 
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most complete success. Two ' best bowers' had been laid oat a cable's 
length astern, and, in addition to these, two strong warps had been spliced 
to those of the Birkenhead. By heaving on these, the mammoth 
steamer was towed out to seaward upwards of eighty fathoms, and into 
nng moorings : in the afternoon, she reached Belfast, and Liverpool on 
MoiLday. 

A very interesting series of illustrations of Captain Claxton's and the 
Messrs. Bremner's operations sketched in Dundrum Bay, will be found 
in the Illustrated London News, No. 277. 



CAST-IRON LIGHTHOUSES. — NEW LIGHT. 

. Mb. Alexander Gordon, C.E., has published a letter on " the Light- 
houses of the British Colonies and Possessions Abroad," in which he 
lexers to several improvements, as regard expedition and economy, which 
lit has introduced ; and presses the necessity for establishing a Light- 
house Board, to which, at least, twenty great lights ought, at once, to be 
handed over. Mr. Gordon also asserts, that all our colonial lighthouses 
and harbour lights, upwards of 140 in number, with few exceptions, are 
radically ill managed, and most of them essentially bad in construction, 
action, and mutual relation. 

Mr. Gordon states, that the three great lighthouses at Point Morant, 
Jamaica ; Gibb's Hill, Bermuda ; and Point De Galle, Ceylon ; have been 
executed by him with a rapidity greater than had previously been thought 
possible. They are lights of the first order and power, and in no way 
inferior to the best lighthoases at home, which have cost much more 
money ; and on these three Ughts have been saved nearly £50,000 
• of the public money. 

The Skerryvore Lighthouse, recently completed in Scotland by Mr. 
Alan Stevenson, cost nearly £100,000: Mr. Gordon would build in 
Simon's Bay, Cape of Grood Hope, a lighthouse in as difficult a position 
for one-tenth part of the money. 

" It will be seen," says Mr. Gordon, " that iron lighthouses, con- 
structed of cast iron, or of wrought iron, or partly of gun-metal, 
according as circumstances may demand, are cheap, easily erected, strong 
to resist vibration in hurricanes, cannot be injured by lightning, and are 
safe in case of earthquakes and fire. The lining of these towers, and the 
arrangement for ventilation, provide the desired and uniform temperature. 
These advantages, and the advantages of wrought-iron towers, or funnels 
in floating lights, by which the light attendants can ascend to the light in 
all weathers, are all carefully stated in my evidence before the Select 
Committee of the House of Commons on Lighthouses, 1845." 

Mr. Gordon has exhibited to the Trinity Board a new system of lights 
proposed by him, and which is a following out of his prolate reflectors, as 
Implied to the Ceylon lighthouse, by saving the radiated light which for- 
merly escaped past the lips of the reflector. This latter portion of the 
light, which was formerly lost, is now bent down and thrown into the 
beun. In a specimen light, only about an inch in diameter, from a 
common Argand lamp, its dazzling brilliancy was seated^ «^^W!^^ ^ 
distance of tifty jsrda. Mr, Gordon says, he com\imea «. nw:^ Y'^vMa 
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reflector and the refractor of Sir B. Brewster deprived of its central por- 
tion ; and, by this system, he adds, " I am enabled to throw into a beam 
nearly twenty^ seven 28ths of the whole light generated by an Argand 
lamp." The parabolic reflector fixed horizontally, opened at 18^ inehet 
firom the light, (which was inserted through the focal portion), at a dia* 
meter of 15^ inches : and at 14 inches from the mouth of the reflector 
were fixed glass zones, used as the refractors, being composed of four 
circles, varying in size and thickness, the inside of an even face, bat oa 
the outside the glass was cut away into carved steps, so as to prevent use* 
less portions absorbing any of the light. 

Mir. Gordon proposes, for revolving lights, to use one or more of these 
systems, each furnished with an Argand burner, on one or more revolv- 
ing faces, according to the size of the required beam. For fixed lights, — 
to use such a number of these systems as will light the circle (of 360°), 
or any required portions of the circle ; twenty-four systems, each with its 
own lamp, for the whole circle ; twelve systems for the half-circle, and 
so on ; one system for 15^ For floating or intermittent lights, — gaob 
combination of these systems as the situation may require ; the soarce 
of light being superior to any known, and convenient for the purpose.* 



NEW CONDENSING ROTAEY STEAM-ENGINE. 

Messrs. Cordks and Locke, the inventors of this new engine, have 
described it to the Society of Arts. It belongs to the numerous class of 
rotary steam-engines, but diflers from them in two respects : — 1st, That 
whereas they have extensive rubbing surfaces which require great accuracy 
and careful packing, and are attended with much friction and loss of power, 
this has no packing and scarcely any friction, being merely awheel or vanes 
revolving within a case, and receives impact from the steam as it passes 
from the cylinder to the condenser. 2nd, That whereas the common en- 
gine revolving at high velocities has to encounter great resistance from the 
air, this wheel revolves in vacuum, by means of a condenser worked by a 
triple pump separated from the machinery of the engine. The proof 
which the patentee offers of the excellency of the engine consists in the 
results of certain experiments made on a large scale in pumping water, 
and in direct competition with engines of the common form; in which he 
stated it was made to appear that the same general useful effect was obtained 
from the new as from the old engine, but with a much simpler and 
cheaper apparatus. The paper concluded with the account of a large ex- 
periment in which the rotary engine was used as an auxiliary to a common 
engine, with a gain of one-third more power. Mr. Cordes gave an account 
of the working of the experiments that had been made; after which a dis- 
cussion took place. The cost of constructing an engine on Messrs. 
Cordes and Locke's principle is stated to be from £15 to £20 per dyna- 
mometric horse-power, exclusive of boilers; the weight of engine per 
horse-power not exceeding 4 cwt. 

* See the first application of Gas in the Hartlepool Lighthouse, described 
at page 70 of the present volume. 
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DB. waller's patent COPPEE-POT. 

This apparatas consists of a vessel divided into two equal parts by a 
sriid partition, shaped like a dinner-plate, and having the central depressed 
portion pierced by a hole, around the edge of which is attached a bent 
tabe connected with a tap ; so that, by this arrangement, a passage or 
mj may be opened or shut at pleasure from the upper to the lower half 
of the vessel, the trough or strainer, which consists simply of a piece of 
very finely perforated metal, soldered around the dished part of the parti- 
tion. Ascending from within a short space of the bottom of the lower 
diamber to within nearly the top of the upper one, is a tube passing 
through the partition and perforated plate, to both of which it is firmly 
soldered, and which tube is surmounted with a valve. There is an 
ordinary spout having a cork or plug fitting air-tight. 

To use the coffee-pot, remove the cork from the spout, pour the water 
into the upper chamber, turn the tap downwards so as to allow the water 
to run into the lower half ; this done, put in the ground coffee, turn the 
tap again horizontally, replace the cork or stopper, and set the vessel on 
the fire. When the rattling of the valve, and escape of steam from under 
the lid, have continued a few seconds, take the coffee-pot quite away from 
the fire, allow it to stand two or three minutes j then turn the tap down- 
wards, and the infusion will rapidly filter into the lower division, and be 
ready for use. The water may be used hot or cold ; if hot, a gallon of 
coffee may be made in three or four minutes. 

The principle of this apparatus is — that, when it is placed on the fire, 
the water in the lower division is found, by the pressure of steam and air 
op the central tube, lifting the valve, and made to fall in an uniform 
stream, at a greuiually increasing temperature ^ upon the coffee : as soon 
as all the water above the inferior orifice of the central tube has been forced 
up, then only steam arises ; when the vessel is removed from the fire, the 
valve fsdls, and prevents the re-cntrance of air into the lower chamber 
after its total expulsion thence by steam ; during the infosion, the steam 
in the lower chamber is allowed to condense ; and thus a vacuum is pro- 
duced, and preserved for any period, and rendered available for effecting 
rapid filtration wherever derived, by employment of the tap. One of the 
great advantages is, that the steam making its exit over the infusion, and 
not through it, serves as a medium of protection ; and thus, none of the 
fragrant properties of the coffee, which are of a most volatile nature, can 
be lost. The apparatus may also be used for infusions, mixtures, tinc- 
tures, jellies, &c. and the fineness increased by a layer of flannel over the 
strainer. 

PALL OP A RAILWAY BRIDGE. 

The Cliester and Holyhead Railway is carried over the Dee by an iron 
girder bridge of three bays or spans of 98 feet each. While a railway 
train was passing over it, on May 24, one of the girders of the bridge 
gave way, and the greater part of the train was precipitated into the river : 
five persons were kiUed, and several injured. 

A great difference of opinion prevailed respecting the cauae ot Wi^ 
accident. The inqnestjury (Sir E. Walker, chairman) Tet\iT\ie3L «k vet^vcX. 
of " Accidental Death/' accomjjfiniod with the foUowing o\i8etv»3l\WiS •. — 
'' We are farther ananimously of opinion, that the aforeaaji^i ^^'ec ^^ 
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not break from any lateral blow of tbe engine, tender, carriage, or van, 
or from any fault or defect in the masonry of the piers or abutments; 
but from its being made of a strength insufficient to bear the pressure ik 
quick trains passing over it. 

" We feel that the eleven remaining girders, having been cast from the 
same pattern, and of the same strength, are equally weak, and consequently 
equally dangerous for quick or passenger trains as was the broken one. 

" We consider we should not be doing our duty towards the public if 
we separated without expressing our unanimous opinion, that no girder 
bridge of so brittle and treacherous a metal as cast-iron alone, even 
though trussed with wrought-iron rods, is safe for quick or passenger 
trains ; and we have it in evidence before us, that there are upwards of 
one hundred bridges, similar in principle and form to the late one over 
the river Dee, either in use or in the course of being constructed, on va- 
rious lines of railways. We consider all these unsafe, more or less, in 
proportion to the span ; still all imsafe. 

" We therefore call upon Her Migesty's government to institute such 
an inquiry into the merits or demerits of these bridges, as shall either 
condemn the principle or establish their safety to such a degree, that 
passengers may rest fully satisfied there is no danger, although such 
bridges may d^ect from 1^ to 5 inches." 

CANTELO'S PATENT HTDRO-INCUBATOR, POR HATCHING CHICKENS. 

This Machine is very simple : it consists of a cistern of water hot, 
which is heated by a peculiar stove, the heat of which is shown by a ther- 
mometer. This water is heated to 109°, and flows over a surface of vul- 
canised caoutchouc, the lower surface of which is in contact with a tray 
or nest of eggs, and main tains a heat of 106°. The tray is open at the 
sides, the bottom is made of wire gauze, lined with cotton canvas, and is 
raised or lowered by wedges, thus merely presenting a small surface to the 
lower surface of the caoutchouc, which represents the breast of the parent 
fowl, and thus only a fop contact heat is communicated to the egg. Around 
the stove is a warm chamber, in which the chickens are put as soon as 
hatched, and where they remain about thirty-six hours before taking food ; 
they are then placed under the Hydro- Mothers, which consist of a series 
of pipes, kept at a same heat of 106°, and under which the chickens 
nestle as under a real mother. 

There is now no further trouble. During the first ten days, the chickens 
feed themselves in the house, and are then only permitted to go out in the 
open air, returning at pleasure to the protection of the Hydro-Mother. At 
the end of six weeks they are put into a common roosting-house, and hence- 
forth shift for themselves. 

In a large Hydro.-Mother, 44 feet long, the warm-water pipes are 
placed about four inches from the ground, and a moveable board is so 
placed that the backs of the youngest chicks just touch the pipes, the 
board being lowered as the chickens increase in size. 

The Hydro-Tucubator has been exhibited at No. 209, Regent-street ; as 
also at Mr. Cantelo'a Model Farm, at Chiswick, where he has more than 
£000 bead of poultry running about, frcmi one ^«5 ^« \tea isivs'Q}CE& <5A« 
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walkeb's patent hti>raulic engine. 
Mb. John Walker has patented the invention of a Hydraulic Engine, 
which accomplishes for short lifts what the Cornish engine does for deep 
ones. This Engine consists of a strong cast-iron firaming, ahoot 4 feet 
square, within which all the machinery is contained. On a tahle at the 
upper part, there are two steam-cylinders, each 11 inches in diameter ; 
and immediately beneath them are two water-cylinders, each 24 inches in 
diameter. 

From cross-heads above the steam-cylinders, and attached to the steam- 
^tstons, connecting rods pass down, and are bolted to platforms which 
carry the water-pistons. The water-cylinders are open at the bottom, 
and are immersed in a cast-iron well, fitted with sluices, to admit water 
from the drains or from the river, so as to be equally applicable for drain- 
ing or irrigating. The water-cylinders terminate at the upper part in a 
capacious valve-box, communicating with the delivery-main, which is also 
furnished with sluice-doors for discharging the water inland or outwards. 
The valves in the water-cylinders and pistons are of a novel and excel- 
knt construction; consisting of a large number of rolled iron tubes, 
which lie in circular seatings across the piston, rising and falling in guides 
which limit their motion. By this arrangement, a very free passage is 
a£forded to the water, and the valve acts without the slightest shock, even 
when the Engine is working at a high velocity. 

The steam-cylinders are single acting, steam being admitted alternately 
between them, by a slide valve worked by an eccentric in the crank shaft, 
which connects the two steam pistons and carries a fly-wheel to regulate 
the action of the Engine. Two of these machines, constructed for drain- 
ing estates in the West Indies, have been tested at Mr. Walker's premises : 
with steam of 35 lbs. upon the inch, and making 70 revolutions per mi- 
nute, the piston stroke being 2 feet, they lifted 6,000 gallons (^ water 
8 feet high per minute. 

As these Engines throw ttp the water — ^not lift it — ^the ordinary mode 
of computing the performance of the Engine (its capacity multiplied by 
its velocity) is inapplicable. At the speed stated, that mode of calculating 
gave less than hidf the quantity actually raised ; and, at an increased 
speed, the disproportion would be even still greater. The superiority of 
Mr. Walker's Engine over the ordinary pump has been most satisfactorily 
established in the presence of Sir Francis Collier and Capt. Dennison, 
at Woolwich Dockyard, where the large caissoon was fprmerly emptied 
by a pair of very excellent 10-inch pumps, fitted up in the best manner 
by Sir John Rennie's firm. With these pumps it took thirty men (work- 
ing in gangs of fifteen, and relieving every 15 minutes) three hours and a 
hfdf to empty the caissoon. With one of Mr. Walker's engines, fourteen 
men (worlang in gangs of seven, and relieving every 15 minutes) emptied 
the caissoon in one hour and a quarter ; and have, on recent occasions, 
done it in less, without being fatigued. Mr. Walker has supplied one of 
his Engines for the Dockyard at Malta, and has completed another 
for Fortsmou^. The Board of Admiralty is about to «Aoig\. Wsa^VxK^^- 
tant invention in abips of the largest class, whiok may t\i\]ia \^« Ve<^\. ^^^ 
wien other applmce» would fail. Mr. Walker )iaa eTec\^ ^\i^\vssi i^x 
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the Parliamentary Conunissionei^ for draining in Somersetshire, Norfolk, 
and in lincdnslure. At the estate of Mr. Bonlt, Rnnham, Norfolk, a 
large tract of land has this year grown the finest com, which had been hi- 
therto nncnltivated, from the impossibility of draining it by the means 
heretofore employed. The proprietors of estates in the West Indies have 
watched the completion of these Machines with mnch anxiety. — Abridged 
from the Illustrated London Nem, No. 288. 

galloway's botabt steam-enginib. 

This unique little Engine is used to drive the blowing-machine at Mr. 
TyreU's factory, at Deptford, which is stated to require about four horses' 
power ; and this it performs with such energy as to leave no doubt that 
it possesses not only the force requisite for the work imposed, but some- 
thing more. A tolerably correct idea of its size may be formed by com- 
parison with the man in attendance ; but, as it has been already described 
as about the dimensions of a " hat-box," it may be as well to state that 
the diameter of the cylinder outside is 18 inches, and the depth 8 inches. 
Within this works what the inventor calls " the piston ;" but which, a 
piston, as ordinarily understood, conveys no idea of. 

The cylinder and piston are 5 inches deep ; the piston works on a 
crank, the centre of which is compelled to move round the middle circle, 
thus communicating a rotary motion to the pulley carrying the band. 
The steam is admitted by a pipe into the steam-chest, the opening into 
the working part of the cylinder being covered with a plate of metal, to 
which the piston is firmly secured, the centres of each revolving round the 
middle circle before referred to. Through this plate, on one side of nearly 
the extremity of each arm of the piston, are holes to admit the steam 
into the cells, and so arranged as to be opened and shut by the surfece ai 
the cylinder over which it passes in its eccentric revolution with the 
piston. The exhaustion is effected from the bottom of the cylinder, and 
the escape is at the pipe at the side. Practical workmen will appreciate 
this great excellence, and even the ingenious inventor may congratulate 
himself that the present development of mechanical skill has enabled him 
to perfect an invention which, had it been discovered thirty years ago, 
would, most likely, have failed for want of art sufficient to carry it out. — 
Illustrated London News, No. 290. 



AMEKICAN KOTABT STEAM-ENGINE. 

Mb. Russel Bubton, of Annsville, N.Y., has patented a Rotary Steam- 
Engine, of a novel and deeply scientific construction. The Engine is so 
arranged, as to derive power in the first instance from the momentum of 
the inducted steam, as well as its full force of pressure which is exerted 
on the piston. The steam is regularly cut off at half stroke or less from 
one piston, and applied to another piston while acting expansively on the 
first : and the arrangement for exhausting is such as to operate by re- 
action on the pistons. Both the induction and eduction of the steam are 
through the main shaft, and arrangements are made for amply oiling the 
pistons and packing, when in operation. 
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THE TIDAL XTLL. 

This noyeltj has been moored a little below the Soathwark Bridge, on 
the Boroogh side ; and the attention of the carious and scientific has been 
considerably excited towards it hy the strangeness of machinery withont 
any visible motive power, being constantly in operation on its deck. This 
experimental vessd belongs to the " Tidal Mill Company." It is con- 
stmcted in two parts ; the space between is for the reception of a wheel 
7 feet in diameter^ with six vanes, each 5 feet 6 inches broad at the peri- 
phery, and tapering to 7 inches near the centre : it is like a screw-pro- 
peller, and is plac^ at right angles to the current, which gives it motion, 
the speed of which, it has been calculated, communicates power in the fol- 
lowing ratio : — 

Tide— miles per hoar 2 3 4 5 6 

Wbeel, 7 feet diameter, woridng horse power 3 8 4 5 6 
Do. 14 do. do. do. 8 12 16 ao 24 

On the circumference of the wheel is a rim of thin iron, carrying a 
band which drives a pulley on deck, and to which may be attached appa- 
ratus for sawing, or any other purpose. 

On the Rhine, Seine, and other Continental rivers, floating Tide Mills 
have been most successfully adopted ; whilst in this countiy only two 
instances occur of their having been attempted ; and these, owing to 
the wimt of simplicity in their arrangements, foiled to produce any 
useful effect. 

If we can rely on the correctness of the above Table — ^which is said 
to be the result of actual experiment with the 7 feet wheel — there can be 
no doubt but that, at no very distant period, the public will avail itself 
largely of this cheap and enduring motive power, especially in the vici- 
nity of the more rapid rivers, such as the Thames, Mersey, Severn, Hum- 
ber, l^e, Soc—Illuttrated London News, No. 291. 



Simpson's patent subheboed p&opelleb. 
When the first innovation was made upon the rights of the " ancient 
wicker fEtn," by the introduction of the four-vaned blower on the floor of 
the bam to create on artificial current of air ; and when afterwards that 
same simple agent was inclosed in the drum of the winnowing machine, 
where a direction was given to the current by a volute form of casing — 
simple and cheap in its construction and application — giving out a breeze, 
just suffident to drive off the chaff and nothing more— it was regarded as 
a mere apology for the " sturdy old bellows ;" but now, after the lapse of 
upwards of a century, we find the whole troop of blowing apparatus, 
firom the forge to the smelting furnace, rapidly retiring before their pow- 
erful though diminutive rival, which, having triumphed in one element, is 
now seeking to win fresh laurels in another ; and that, too, with good 
chance of success, if we may judge from the results of a trial trip, made 
Ir^ Mr. T. B. Simpson, on board the Albion 8team-veaaelmt\i\!i\%?«Xje»L\. 
Submerged yropeDer, and reported in the IKmea to laaNe WicjEtt^ ^ «^tR^ 
of £vm ten to twelve knots per hour. 
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This Propeller is, as before remarked, the old blowing machine im- 
mersed in water, and acting on that element precisely the same as with 
air ; i. e. collecting it in the centre, and throwing it off at the circum- 
ference of the vanes, from whence it impinges on a segment of a circle, 
placed so as to form a volute to the centre, and is by that made to leave 
the opening in a strong current parallel to the side of the vessel. This 
is effected by levers, by which the segment is attached to the upper and 
lower plates of the drmn ; so that when the motion is reversed, the action 
of the water against the inside of the segment throws it over. Thus 
there are four vanes, each 1 foot in length, and 18 inches broad, made to 
revolve either way. There is also a thm metal circle, forming the barrel 
to the drum, inside of which the vanes revolve ; and this guides the 
projected water in either direction, by merely changing its position when 
the vanes are reversed. Altogether, this is a most important problem ; 
and whether solved or not by the labours of Mr. Simpson, he has 
entitled himself to high credit for the indomitable perseverance and 
talent he has displayed in endeavouring to carry out a principle which 
he believes to be true, and which he has spared neither pains nor expense 
to prove. We heartily wish him success. — Abridged from the Illustrated 
London Newt, No. 291. 



AUXILIARY STEAM-POWER POE VESSELS. 

Mr. Grantham has read to the Institution of Civil Engineers, an 
important " Account of the Sarah Sands, and other Iron V^sels, with 
direct acting Auxiliary Engines and Screw Propellers." The object 
of the paper was to show that a propeller might be constructed of 
such dimensions, that the number of revolutions it would require to make, 
in order to obtain a high velocity, would not much exceed that of the 
ordinary paddle wheel; and that hence the usual marine condensing 
engine might be applied direct to the propeller shaft without the inter- 
vention of a secondary motion. It appeared from the statements in the 
paper that Woodcroft's expanding pitch screw propeller was the best form 
that had hitherto been employed. In a paper read to the Institution 
upwards of three years since, Mr. Grantham gave his views on this sub- 
ject : and several vessels had been since built, the results of the trials of 
which were now communicated. The principal of these were the Emerald 
and Diamond, three-masted schooners of 300 tons and sixty-horse power 
— the Nautilus of the same dimensions— the Antelope of 600 tons and 
100 horse power — and the Sarah Sands of 1000 tons and 180 horse 
power. The capabilities and performance of these vessels were described ; 
but particular notice was taken of the last — which had performed a most 
successful voyage to New York during bad weather and adverse winds. 
The passages made by the ordinary New York liners which were out at 
the same time were very long, averaging forty-eight days each ; and the 
Boston and Liverpool steamers were much longer than usual on their 
passage. The Sarah Sands used her steam about seventeen days, — and 
sailed the remainder ; making her voyage in twenty days and ten hours. 
On Jier arrival she had about enough fuel remaining for four days' steaming. 
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EXPANSIVE ACTION OF STEAM. 

Mr. J. M. Heppel has read to the Institution of Civil Engineers, a 
paper, " On the Expansive Action of Steam." Its chief ohject was 
to deduce a more exact formula than those now in use for the dynami- 
cal effect developed hy steam in expanding from one pressure to another. 
Mr. Heppel combines Pambour's formula with one by Mr. Scott Rus- 
sell, expressing the relation between the pressure and temperature ; and 
by this means eliminates the latter, and obtains a formula containing 
only the pressure and density. From this formula another is easily 
obtained, diowing the total dynamical action developed during expansion 
from one pressure to another ; and the results were given in a tabular 
form, exhibiting : 1. The pressure in pounds per square inch. 2. The 
relative volume or ratio of the volume of steam to that of the water 
which produced it. 3. The dynamical effect before expansion, or the 
number of pounds raised one inch by the evaporation of each cubic inch 
of water. 4. The dynamical effect during expansion, or the number of 
pounds raised one inch by the steam produced from one cubic inch of 
water in expanding from a pressure of lOOlbs. per square inch to the 
particular corresponding pressure. The dynamical effect in expanding 
from any one pressure to any other must be clearly expressed by the 
difference of the corresponding numbers in this colunm. Part of the 
remainder of the paper was devoted to showing, that, whilst the per- 
formance of engines could not possibly be expected to exceed the results 
ascertained as above, it should not fisdl far short of them in the case of 
engines of good construction. In the course of the conmmnication,, the 
fallacy of the theory of what had been termed the " percussive action" of 
steam was ably exposed ; and although from the paper being frill of mathe- 
matical formulse it was not well adapted for being read at a public meet- 
ing, it evidently possessed great merit as an investigation of an important 
sulject. 

This communication was followed by a short paper, also " On the 
Expansive Action of Steam," by Mr. Tate, — the object of which was to 
demonstrate and apply a formula some time since discovered by the 
author, expressing the law of the Expansion of Steam : and at the same 
time to establish certain general equations relative to the work of steam 
applicable to all formulae professing to give the law of volume and pres- 
sure. It also examined and corrected Pole's formula, which, although 
a decided improvement upon Pambour's, was stated to be not sufficiently 
accurate for pressures above seventy pounds or bdow sixteen pounds. — 
Literary Gazette, No, 1586. 

NEW 8TEAM-OAUOE. 

Mr. Smith, of Nottingham, has patented a Gauge for Indicating the 
Strength of Steam-Engine Boilers, which Mr. George Stephenson, who 
has examined it, describes as a " most important invention." It is par- 
ticularly adapted for steam-boats, and can be placed in the cabin, on 
deck, or on any other part of the vessel, where it may be %e«a. \jf5 c^^ 
passenger on boari It may also be fixed in the o^ce ot e^ei^ ToascisjSaRr 
tojyr where a steam-engine is used, at a conBideniilble ^s^tosicb ^eqisl ^^ 
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boiler. Mr. Stephenson has put one np at one of his own collieries ; it 
is some distance from the boiler, and in another house ; it works most 
beantifiilly, showing the rise and fall of the steam in the most delicate 
manner. The indicator is like the face of a clock, with a pointer, 
making one revolution in measuring from lib. to 1001b. upon the 
square inch of the pressure of steam ; it is quite from under the control 
of the engineer, or anj other person, so that its indications may be 
relied upon, and the construction is so simple that it is scarcely possible 
for it to get out of order. 

STEAM HELYE. 

Mb. Smith, of the Vulcan Works, West Bromwich, has invented a 
Steam Helve, the principal feature of which is the economising oi the 
steam, by having a small engine to work the force-pump during l^e heat- 
ing of the iron undergoing the process of forging, and so reserving the 
steam till the work is ready to commence upon. The mode of action is 
by means of a steam cylinder, placed directly over the head of the ham- 
mer and the pston oi the cylinder, connected to the hammer ; the steam 
is applied to lift the hammw up, which descends by its own weight on the 
work. — Mechanic/ Magazine, No. 1269. 

INCBUSTATION IN STEAM-BOILEBS. 

Mb. F. J. Dei<afosse, of Paris, has patented, for preventing and rerooy- 
ing Tncmstationin Steam-boilers, a compound to be used, mixed with the 
water, for the purpose of preventing the predpitable matters contained in 
it from incrosting the boiler. The substances forming this compound are, 
first, dry tannic or gallic extract, obtained finmi oak, gall-nuts, or any 
other substance yielding it ; secondly, muriate of soda ; third, hydrate of 
soda ; and fourth, sub^bonate of potass. These ingredients are mixed 
in certain proportions, varying with the nature of the water (which is to 
be first aiudysed, to ascertain the quantity of precipitable matter con- 
tained in it) and also aeccnxUng to the IxHkr, whether stationary or loco- 
motive. For a stationary engine, the patentee recommends for 386 
hoars' supply of fresh water per horse poww, a compound of twelve ounces 
of muriate, two ounces and a half of hydrate of soda, two drachms of dry 
tannic or gallic extract, and half an ounce of suboarbonate of potass ; but 
if salt water be mixed with the fresh water, or sen water be nsed in the 
boiler, then the muriate of soda is to be omitted, and six ounces of hydrate 
of soda is to be used instead of two ounces and a half, and five drachms of 
tannic extract instead of two. For locomotive engines, running on the 
average 140 miles per day, the patentee increases the above proportions 
about one-fifth. The componnd to be added at intervals, viz. a portion every 
day, or every two or three days: in stationaiy engines it may be added to 
the boiler at once, and in marine-^gines it may be mixed with the water 
in the boiler, or in the feed tank ; but in locomotive engines, it is better 
to mix it with the water in the tender.-— Po^^ JowmtU, No. 42. 
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DB. BITTERBKANDT'S PROCI^SS fob PREYENTING the INCRUSTATION OV 
8TEAM-BOIIJSR8. 

The limes bean the foUowiug testimonj to the merits of this 
{irocess : — " The inventioii has been tried for nearly twelve months 
upon the boilers of the engines printing the TimeSy working on an 
average seventeen hours per eUem throughout the year. Not only 
have the boilers been kept perfectly free from deposit, but an incrus- 
tation, which was formed previously to the application of the invention, 
has been completely removed. We can further state, that neither the 
boilan nor any part of the machinery has been in any, even in the slightest 
d^ree, acted upon or injured by the action of the remedy in question." 
The Institute of Civil Engineers have awarded a Telford medal to Dr. 
Bitterlunndt for his discovery, and he had previously the honour of 
receiving the gddlsis medal of the Society of Arts. 



MAONETIC STEAM-GAUGE. 

The construction and operation of this instrument are very simple, and 
will be fully understood, both in character and importance, from the fol- 
lowing preamble in the words of the inventor : — 

" 'Die importuice of a reliable means of indicating the height of water 
in steam-boilers is now universally admitted by engineers, for the reason 
indicated by science and established by experience, that the deficiency of 
water in boilers is the principal, if not the only, source of explosions ; and 
hence the many attempts which have been made to obtain an apparatus 
for this purpose, which, whilst it can be relied on, will at the same time 
be in such a condition as to insure the observance of the engineer. But, 
so &r as I have been informed, all the attempts heretofore made have 
foiled, because of the difficulty of forming the connection between the 
water inside the boiler and an indicator, which, to be practically available 
to the engineer, must be outside. A float, resting on the water, and com- 
municating with an index, a lever, or other device outside, through a 
stuffing-box, has generally been resorted to ; but it is evident that the fric- 
tion of the stuffing-box will prevent the working of such an apparatus, 
which must be sensitive, and which necessarily possesses very little power, 
as the buoyancy of the float is its only actuating force. To avoid this dif- 
ficulty, atten^ts have been made to put the indicator within the boiler by 
eovering it with glass, but with as Uttle success ; for the action of high 
temperatures, it is known, renders the glass opaque. 

** My invention, it is believed, will avoid all these difficulties ; and it 
conststo simply in attaching a magnet to the axis of motion of a wheel or 
lever, to which the float is suspended or attadied, to communicate motion 
by attnietion and repulsion, to an index-needle turning on an axis outside 
the boiler, and separated from the magnet by a steam-tight plate." — 
Bepori of the Jmerican ComnUgsioners cf Fatenit: Mechanics* Maga- 
gine. No. 1225. 



FUMI7IC IMPELLER. 

This is an invention of Mr. Alexander Gosdon, \Titeii^e9L\s^ \Ma. *^ x^ 
Bupenede the Bteam-engine tor navigation. The •pniicV5\<& \x^q>xl >KV\OfiL 
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Mr. Gordon's method of moving bodies is based, admits of no donbt, viz. 
that machinery, whatever may be its beauty, cannot add to the power of 
heat as the prime mover. And should he succeed in practically carrying out 
this principle, making "famific impulse," or the discharge of thehot products 
of combustion, the moving power, the steam>engine, with its paddles or 
screw-propellers, will have have seen its day. He says that he has suc- 
ceeded in a boat twenty-six feet long and four feet and a half broad ; one man 
blowing a common small forge bellows doing the work of two rowers. 
The bellows entered into a close furnace, luted, and fitted tight ; and each 
stroke passed air through the close fire, the hot products nishing out 
against the water by a discharge pipe, immersed twelve inches. ** The first 
blast by one man always started the boat (weighing nearly two tons), 
from a state of rest, three feet in two seconds," the fire, and one man 
blowing air, doing the work of two men ; hence it follows, that suitable 
close furnaces, blown by a fifty-horse power steam-engine, will do the work 
of 100 horses in impeUing the vessel, and so on in proportion : so states 
Mr. Gordon. — Literary Gazelte, No. 1686. 

NEW BLOWING-MACHINE. 

In No. 1 225 of the Mechanics' MagadnCy it is stated, that M. Heinrich 
Beinhauer, smelting fector, of Sounbrau, nearElberfeld, in Rhenish Prussia, 
has invented a new Blowing-machine, which gives a constant pressure, 
as indicated by the anemometer, and requires no regulator whatever. The 
blast produced by it is sufficient to pervade the column of a smelting fur- 
nace, with equal intensity, at all points and times. A machine of this 
kind, measuring eleven feet six inches by twenty-two feet nine inches, with 
a pressure of forty ounces on the square inch, and a horse-power of seventy, 
will furnish 6028*8 cubic feet of wind per minute, and after that rate 
for smaller dimensions. 



A NEW OAS-ENOINE. 

An engine on a new principle has been invented by a Mr. Ferry, of 
Herkiman, United States : it evinces an astonishing power in proportion 
to the minute quantity of material from which the power is produced. 
The machinery consists, in part, of a cylinder, piston, pitman, fly-wheel 
and governor ; in this respect similar to a steam-engine. A small quan- 
tity of spirits of turpentine is kept in a warm state, and the vapour aris- 
ing therefrom is mixed with fifty times its volume of atmospheric air. A 
small proportion of this hydrogenated air is drawn into the cylinder and 
ignited by a movement of the machinery, producing a slight explosion, 
whereby the remaining air, — at least nine-tenths of the whole, — becomes 
so heated that it drives forward the piston with great force by its expan- 
sion. This engine is said to be capable of working ten horse-s' power ; 
it is intended to substitute rosin instead of turpentine, which will re- 
duce the expense of feeding it to about fifty cents, per ^y. — New York 
Journal. 



Taylor's habint^ cavcia. 
Br means of tbia invention, experimental^ »Xi '^cwXatYj^-^^a^SL^^ 
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the lai^gest class has been taken over a bar, which she coold not possibly 
have passed in any other manner. The plan has been very favourably 
reported by the American Institute; and it is added, that not only can 
these Camds be used to lighten vessels over sand bars, and to get off those 
that may have been stranded, but by being inflated and placed in the hold 
of a ship, they wiU keep the heaviest cnit from sinking, and thereby be 
^ectual in preserving Ufe as well as property. The Camels will, un- 
doubtedly, be the most gladly welcomed by the sailors and shipping 
merchants of the great lakes, where sand bars are so abundant and dan- 
gerous. 

NEW BEACON ON THE GOODWIN SANDS. 

During the summer there was erected another Beacon on the South 
Calliper of the Groodwin Sands. The centre column was a tube of cast 
iron, two feet six inches in diameter, put together in ten and twenty foot 
lengths ; it was inserted thirty-two feet deep into the sand, by means of 
Dr. Pott8*s newly invented process of atmospheric pressure ; the four sur- 
rounding tubes were of fifteen inches diameter ; the whole was bolted toge- 
ther, and surmounted by a cage of seven feet diameter, the top of which 
was fifty-six feet above sand level. 

The process by which the foundation of this new Beacon was 
secured is this : — Hollow tubes or piles are employed, which may be 
formed of any material, and almost of any shape. The lower extremity 
of the pile is open, and the upper one fitted with a cover. It is placed 
upon the bank or ground, whether composed of sand, shingle, mud, clay, 
bog, or other material, in any moist situation, or under deep water. From 
the tube or hollow pile the air is extracted by pumps, the condensation of 
steam, or any mode effectual in producing that action which we call suc- 
tion; being, in &ct, the removal of the pressure of the atmosphere, or the 
partial formation of a vacuum. 

"When the air becomes suf&ciently attenuated, the shingle, sand, or mud, 
flow up through the tube or hollow pile, the rush of water from below 
breaking up the natural arches which solid particles form together, and 
undermining the lower edges of the tube, which then descends by its own 
gravity, and the pressure of the atmosphere on its upper extremity. As 
often as the pile or tube is filled, the contents are discharged by a suction- 
pipe, or other means ; and not only the solid particles, but the water, may 
be removed to the depth of thirty feet. It is obvious that the particles 
of sand, or other solid matter, may be removed from the interior of the 
tube to a much greater depth, provided the water be freely admitted to 
the interior of the tube. The importance of the time gained in extensive 
works is obvious. A succession of tubes may be added to the first, by 
means of screw, flange, or other joints. The shape of the tubes may be 
cylindrical, angular, or conical, so as to fit each other, and form a conti- 
nuous line, or wall, and may vary in size from two inches to fifty feet. 

In works where an insulsur or detached erection may be required, as in 
the commencement of a breakwater, at the depth of «e^csinllQ^\)ti!ani<^ m 
the aea, tabes of very large diameter may beuaed: or 8^ «i&m% oilWxssccL 
nmj^ be jStted to form, as it were, staves of a vat oi va&t ^uiCsmQi'D&, ^^xir 
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fined together by hoops and bolts, gradually put together in the water. 
The tubes may be floated to the spot where the insular rock is required, 
and there sucked down, thus penetrating any sand or shingle that may 
occur, so as to secure a firm foundation in any bottom. After nearly one 
hundred experiments on cements setting in or under salt water, some 
chei^ varieties have been found, which at once unite shingle and large 
atones into a perfectly solid rock. Into this composition masts or 
wrought iron bars may be inserted, and the weight such structures will 
sustain is shewn by experiment to be enormous. Thus, nineteen piles of 
one foot in diameter support a pier of the stone viaduct erected by the 
Chester and Holyhead Railway Company over a branch of the sea in 



Our readers will perceive the value of this discovery, in the formation of 
foundations for the construction of harbours, docks, railroads, bridges, 
lighthouses, batteries, &c., is dependent on the ease and rapidity with 
which it may be applied, not only where the ordinary modes of proceeding 
are of difficult execution, but when the employment of the means hitherto 
known is practically impossible. 

By a certificate firom the Trinity Board, it appears that a tube of two feet 
and a half diameter was forced, by Dr. Potts's process, thirty-five feet into 
the Goodwin, where Admiral Beaufort could only force down a steel bar 
eight feet with a sledge hammer. Captain Bullock, R. N. found that a 
pointed iron rod of three inches diameter, at the depth of thirteoi 
feet in the sand, took forty-six blows of a monkey of one hundred weight, 
with ten feet fall, to drive in one inch. 

These facts demonstrate how erroneous is the popular notion that the 
Goodwin Sands are readily penetrable from their surface to the chalk on 
which they rest. — I^om the BlustnUed London News, No. 285. 

We regret, however, to add, that during one of the autumnal gales, the 
above Beacon was entirely swept away, 

DRAINAOE OT HAAKLEM LAKE. 

We learn from a source on which we can rely, that the Drainage of 
Haarlem Lake, in Holland, progresses satisfeustorily, and that other 
engines, with improvements, are now constructing in Cornwall, to hasten 
the completion of that great work. When finished, it is understood, the 
sewage of all the cities and great towns bordering on the lake will, by the 
same engines, be conveyed to and over the surface of the bed of the lake 
to irrigate it; so that, in all hmnan probability, 56,000 acres, now 
covered with water, and the waste land adjoining, will, within the next 
seven years, be furnishing com and cattle to the Dutch and London 
markets — the result of science combined with practice. We learn also, 
that the same parties who are engaged in this magnificent undertaking are 
in communication with the Egyptian government, on the subject of em- 
ploying similar engines to irrigate districts above the ordinary rise of 
the NHe, for the purpose of growing cotton, flax, &c. 

We ^uote this information fh)m tihe Mark Lane Enrpress. A very inte- 
reating accoant of these stupendous Drainage ytot^ '^wiiVIL V^ loixmd in the 
roir-doo/tofFacU, 1847, pp. 84—88. 
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SEA -WALLS. 

At a late meeting of the Institution of Civil Engineers, the compan- 
tiye advantages and disadvantages of vertical and sloping Sea Walls were 
discassed ; and instances were given of the effect of seas upon the former, 
when Walls of a certain hatter, or curved &oe, were surmounted by an 
overhanging coping, of such extent as to deflect the curling wave out* 
wards, and throw it bade up<m itself rather than to let it fiill bodily in- 
wards, as in the case of the Fenmaenmawr WalL The manner in which 
ihe vraves were driven up long slopes, acquiring force as they travelled 
along^ was contrasted with this. On the other hand, the action of the 
various kinds of waves was shewn upon sections of the beach at Madras, 
where the surf was so notoriously bad, and where it appeared that by the 
tlawing off of the waves the beach was washed away into natural steps, of 
a levd, and then a small slope of forty-five degrees. A breakwater had been 
formed off that beadi, by throwing in loose masses of rock, forming their 
own slope; this, -when carried up to within ten feet of the water level, 
stood well. 

In Knootker Sound the same effect of the drawbaok of the waves was 
noticed. Sections of the mole of Venice were shewn. That mole, which 
is nearty sixteen miles in extent, had a section of a sloped foreshore, with 
a nearly vertical wall, then a slope at another angle, and above high-water 
mark anotiier nearly vertical waU. When the seas rolled in upon the mole, 
they partially curled over against the firstwaQ, and were projected with aug- 
mented force against the upper one. The consequence was, that the mole 
was partially d^troyed ; and in the repairs, which had been executing for 
some time past, it had been reduced to one uniform sloped ftce, at an 
angle of about fifteen degrees. The destruction of the nearly vertical 
wi&s of Portpatri(^ was &o noticed. Those walls, although constructed 
of the finest Anglesea lime-stone, well dressed, dovetailed, and tied down 
vertically and horizontally by iron-chain bonds, were completely over* 
thrown ; and, until the thickness of the wall was increased to eighty feet of 
solid material, it could not be made to stand. The situation was extremely 
exposed, and the sea frequently sprung fifty feet above the top of the 
li^thouse, which was itself sixty feet above the level of high water of 
spring tides. 

The causes of the peculiar action of the drawback of the waves, as exem- 
plified by the removed shingle from the beach when the wind was on 
shore, and its accumulation when the wind blew off shore, were also dis- 
cussed ; and it grew to be the received opinion, that in these cases, the 
upper part of tibe waves being acted upon by the wind, a peculiar rolling 
motion in a counter direction was imparted to the lower wave, which acted 
upon the shingle in the manner alluded to. This action appeared, how- 
ever, only to extend to a depth of about nine feet, which it seemed to be 
agreed was the ultimate depth of detrimental action of all waves. The 
^iBct of advanced groynes in protecting Sea Walls was exemplified by the 
Concrete Walls at Brighton and Dover, which were intended merely for 
retaining walls; and such was the effect of the (i^ynea, \k'BX smfi^VXsss^ 
hid been pat down, the abingle had accmnulated to &uc\l VGi^TXxiQX^^i^fiffiid^^ 
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sea did not approach iignriously to witMn one hundred feet of the base.—- 
The Builder, No. 214. 

■WARNEE'S " LONG RANGE." 

The secret of the Warner Long Bange has ceased to be a secret ; and 
depreciated vastly from the nominal value which was attached to its mys- 
terious promises. Copies of the instructions given by the Board of Ord<. 
nance to the ofiScers appointed for the examination of the invention, and 
of the Journal of the Proceedings of the officers so appointed, have been 
distributed among the members of the House of Commons. The vehicle 
of the captain's exterminating missiles turns out to be a balloon of ordi- 
nary construction ; and the arrangement by which these are made to ex- 
plode at the desired time and place is the only portion of the mystery in the 
keeping of its inventor. As to the value of tiiat portion, and the success 
of the experiments by which it was tested, opinions are as yet divided. The 
commissioners would seem to report by inference against it : but it is fair 
to state that Lord Ingestre, on whose admission of fedlure the inference 
in the report is based, has written to Lord John Russell denying his con- 
currence in any such conclusion, and proclaiming his undiminished faith 
in the destructive shells of Capt. Warner. — Jthetiaum, No. 1020; May 15. 

From the above official document it will be seen, that the desire of the 
Commissioners has been to bring this long-standing question to a fair and 
practical proof, by giving Captain Warner every fecility of exhibiting his 
invention consistent with their public duty. The amount of Captain 
Warner's own estimate was furuished him by the Government, the place 
of operation was chosen by himself, and also the direction of the object to 
be operated against. Finally, after Captain Warner had stated his prepa- 
rations were complete, five days had elapsed before all circumstances 
suited his perfect convenience, and were fevourable for making his 
experiments. Thedocument adds : — " We have now the honour to report 
that this trial proved a failure, and, having given the subject our most 
serious consideration, we are of opinion, that, from the difficulties attend- 
ing, and from the complicated nature of the mode of operation and the 
uncertainty of the precision of aim, the invention of the Long Bange 
cannot be made available for the general purposes of war ; and we b^ 
further to remark, that the principle of action will always be discovered 
on the first exhibition." 

GUN TOW APPLIED TO BLASTING. 

A hanueacturer of Gunpowder, in the west of Scotland, who has of 
late turned his attention to the manufacture of Gun Tow and Gun Saw-dust 
for blasting purposes, has experimented on some whinstone rocks of the 
most solid description, at the Lady Mill Quany, in the presence of Pro- 
fessor Penny, and a number of other scientific gentlemen. The first 
experiment was in a bore of three feet in length, and two-and-a-quarter 
inches diameter, which was charged with nine ounces of Gun Tow, (three 
poandB of gunpowder would be required to fill the bore necessary to 
SlastJ. The effect was the bringing down. aSl t\L<&XQfi\A ^i^^neoi^tA the 
'ISD^ of about tea tona. The second ex^^eiunsaV. ^^ V)^ ^ Vst^ ^1 
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three feet four inches, and two-and-a-half diameter, and was charged with 
eleven ounces of Tow and Cotton mixed (four pounds of gunpowder would 
be required). The effects were fully more apparent of its strength than 
in the previous case, bringing down about thirteen or fifteen tons weight. 

DR. JAOE&'S PATENT IKFBOYEMENTS IN FIRE-ARMS AND CARTRIDGES. 

There are two leading features in Dr. Jager*s improvements which 
distinguish his system of projectiles most favourably from all others vet 
brought before the public. Tiist, he dispenses both with loose priming 
and percussion caps — does away in fact with priming altogether, reducing 
gunnery to the two operations of loading and firing, whereby a much 
greater number of shots can be discharged in a given time. Secondly, he 
makes biting off the ends of cartridges (a most pernicious practice) 
unneoessaiy, by constructing his cartridges of a peculiarly-prepared paper, 
which takes fire as quickly as powder itself, and bums without any resi- 
duum, (none at least of any practical consequence) leaving the gun after 
eadi shot perfectly dear for the subsequent loading. 

The supercession of the priming is effected by causing every cartridge 
to carry its own priming. The top or powder-end of the cartridge ter- 
minates in a snudl projecting nipple charged with fulminating powder, 
which on ramming down the cartridge drops into a recess made for it in 
the breach of the gun, (but without reaching to the end of that I'ecess), 
and is completely protected by a shoulder-piece in front of the recess, 
from the percussive action of the ramrod. In the top of the recess there 
is an orifice, through which a hammer attached to the cock of the gun 
descends on drawing the trigger, and, striking the nipple of the cartridge, 
causes the instant cUscharge of the piece. The illustrated details of these 
improvements will be found in the Mechanics* Magazine, No. 1225. 

CONGREVE ROCKETS. 

Congrete Rockets were introduced into the service during the late 
war, and were first employed at the attack of Boulogne, in 1806, by 
Conunodore Owen. These missiles are contained in metallic cases, the 
carcases with strong iron heads filled with a composition as hard and solid 
as iron itself. The penetration of a 32-pounder rocket carcase in common 
ground is nine feet, and it has been found, in the different bombardments 
where they have been used, to pierce the walls of solid mansions, and pass 
through the several floors. * * The Congreve Rocket must be looked 
on as exclusively a British weapon, and its internal structure and com- 
position are as yet maintained in profound secresy. The French, who have 
been greatly disconcerted by the introduction of this projectile, pretended 
more than once to have analysed some of the rockets, and thereby dis- 
covered the art of making them ; and the Americans boast that they can 
make them, — ^better, of coarse, — than we do at "Woolwich. But there is 
little assurance in asserting, that the foreign chemists are, to a man, at 
£iult ; for it is confidently maintained, by those who are behind the cur- 
tain, that the art of making these rockets cannot be disco^^t^^ ^\\\y&x V| 
insjiectioQ oranalym. — United Service Magazine, 
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SOEEBTS'S SITSPENDED HOBTAS. 

SoHE importatit experimental trials have been made at Portamoothr 
with Lieutenant Roberts's (Royal Marine Artillery) invention of firing a 
twelve-inch Mortar, suspended between two stanchions, instead of using 
the present mode of having it fixed in a solid bed on the deck of a ship. 
Upwards of twenty shells, filled with sand, were fired, the greater nomber 
with the fiill charge of twenty pounds of powder. When fired, the Mor- 
tar described an arc of sixty degrees, and on regaining its position was at 
forty-five degrees.. After each discharge, the vibrations never exceeded 
fourteen seconds before the Mortar was again steady, and the concussions 
were so slight, that a glass was placed under the Mortar and not brokra. 
The rolling of the vessel on board which the experiments were made, did 
not alter the position of the Mortar. The plan of fitting a Mortar on 
Lieut. Roberts's principle is so simple, that in case of bad weather the 
whole of the apparatus can be shifted from the upper to the lower deck 
of a vessel in five minutes. The expense of fitting is trifling, and the 
working does not require any additional number of men. 

PORTABLE CANNON. 

The American papers mention a new sort of Cannon, invented by a 
Mr. I'itzgerald, which is so constructed that it may be carried by hand 
or on horseback over mountains, forests, or marshes, where an ordinary 
cannon would be altogether useless. It consists of a series of circular 
perforated plates of the best wrought iron, 1-4 to 1-2 inch thick, with 
well-plani^ed faces, which are arranged in contact, and are connected 
together by wrought iron rods or bolts, passing tlux)u<;h holes near the 
periphery ; the bolts having strong heads at one end, and a screw nut at 
the other, whereby the plates are firmly held together. Several of the 
plates at the breach are, of course, solid, and without the hole in the 
centre. The series being thus connected, they are bored and polished 
inside, and turned off to the proper sbape outside. "While this cannon 
is stronger than those of common cast iron, it can readily be dissected, 
and each section may be shouldered by either pedestrian or equestrian 
artillerists ; and when required, the parts may be put together and 
secured ready for action in ten minutes. — Mechanics^ Magazine ^ No. 1254. 

PKOJECTILE POBCE. 

M. Matter has communicated to the Academy of Sciences at Paris, 
the result of some experiments on the Expulsive Force given to Projec- 
tiles in cannon, muskets, &c., by different charges of powder. They are 
as follows : — first, that within certain limits the force communicated is in 
proportion with the charge of powder ; secondly, that with slight charges 
the force is greater in proportion as the touch-hole is small, by which 
means less of the explosive gas escapes ; and thirdly, that with muskets 
this law is invariable with charges of powder which exceed one-half the 
weight of the projectile. 

XORD DUNDONALD's PI1031&CT\\.T£. 

On oMcial trial, it has been proved that \);f l\i\a voNWiWsytt. ^ wsisiCv 
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naoos evolntion of gas may be made to project shells or shot from a tabe, 
on an average in tlm)wing twenty-five 6-ponnder shot to the distance of 
7000 yards. From these data it is dear that halls of greater diameter 
would fiw exceed the range of common artillery. Another important 
advantage is said to aocme— namely, that the continuous rush during 
their emission would prove much less injurious to vessels projecting such 
missiles than the shock or recoil of single discharges. We learn that 
Lord Dundonald's ingredients produce an elastic emission, like that which 
would be evolved by kindling the end of a hawser or cable formed of hard- 
twisted gun-cotton. — Hampshire Telegrwgk. 

ON GUNPOVn)ER. 

Prof. Fabadat has read to the Royal Institution, a paper " On the 
Manufacture and Properties of Gunpowder." Prof. Faraday briefly 
noticed the known composition of Gunpowder as consbting of — 

76 parte of Nitre; 

15 „ Charcoal 

10 ,) Sulphur ; 
which, converted into equivalents, give — 

1 of Potassium 

I „ Nitrogen 

6 „ Oxyffen 

3*4 „ Carbon 

0*85 „ Sulphur 
in a state of mechanical mixture. He then proceeded to advert, 

Ist. To the manner of the action of Guwpowder, Gunpowder was 
descnbed as a solid body, in which a source of enormous power was 
locked up, capable of being brought into immediate operation whenever 
wanted ; the action thus elicited being itself regulated by human skill with 
wonderful precision. The respective functions of the sulphur, nitre, and 
charcoal, in producing the effects of Gunpowder, were experimentally 
shown. The enormous quantity of gas generated by the combustion of 
Gunpowder, irrespective of heat, was exhibited. It was remarked that, 
on the ignition of Gunpowder, though the sulphur beguis the combustion, 
it is not itself burned by the oxygen of the nitre, but unites chiefly with 
the potassium of that siJt to form sulphuret of potassium, — a substance 
whidi assists in giving to the flame of Gunpowder an intense heat. 

2dly. The amount of heat required for the inflammation of Gun- 
powder was next adverted to. If Gunpowder and steel filings be dropped 
together through four or five inches of flame, the latter will bum, though 
the former will not. A flame from gas was made to play for several 
seconds on a heap of Gunpowder, without lighting it ; but, Srdly, tohen 
aettuiUy lighted^ Gunpowder evolves very great heat. It is to the im- 
mense heat produced on the solid products of the combustion of Gun- 
rder, that the certainty of its complete combustion is greatly owing, 
this respect Gunpowder differs characteristically from gun-cotton. 
The latter fires at a heat which would not affect the former ; but pro- 
duces, by its combustion, a degree and condition of heat much less com- 
municable to other bodies. — 4thly. The effect of the heat generated^ tn- 
dependent of the chemical chatige from the solid to the goseoiw or 
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va^oui state, namely, tliat doe to mere expansion or increased dasticity 
producing the effects of Gunpowder, was adverted to. This was 
illustrated by the violence with which a mixture of one volume of 
oxygen with two of hydrogen gas bursts the vessel which contains 
it, solely in consequence of the heat elicited during combination. This 
is manifest from the fact that the space occupied by the unoombined 
gases is greater by one-half than that taken by the resulting steam.— 
5thly. Prof. Faraday laid great stress on the effect of the granula- 
tion of Gunpowder. To this condition of Gunpowder, presenting, as it 
does, a number of separated surfaces of size just sufficient to become sur- 
rounded with flame at the same instant of ignition, much of the disrup- 
tive or projectile eflfect of Gunpowder was ascribed. It was shown that, 
without that porosity which its division into grains imparts to a mass of 
Gunpowder, the explosion of the whole could not be instant nor simulta- 
neous. This was proved by bringing a piece of mill-cake successively 
into the condition of grain powder and of meal powder. The slow com- 
bustion of the solid meal powder fuse was compared with the quicker in- 
flammation of the hollow rocket and the instant inflammation of the 
charge of a gun. All these effects are related to the condition of the in- 
terior of the Gunpowder, in respect of its permeability by the flame of the 
first particles ignited. Then, as to its exterior condition, it was shown 
that the tardy burning of the miner's fuse is due to the granular state of 
the powder in its case being counteracted by the pressure of the strands of 
rope wrapped very tightly round it ; while, on the other hand, in the 
cracker of the firowork-maker a similar train is instantly fired throughout, 
because it has a loose jacket all over it, and, in the burning of the com- 
mon cracker, an alternation of these effects is produced. 

In conclusion, Prof. Faraday dwelt on the great importance of time in 
producing the effects of Gunpowder. Contrasting the action of Gunpow- 
der with that of falminating-mercury and silver, or of those still moro 
fearfully explosive compounds, the chlorides of nitrogen and of iodine. 
Prof. Faraday showed, that, if the explosion of Gunpowder were really 
instantaneous, it wodd be useless for all its present applications. As it 
is, however, whenever Gunpowder is fired in the chamber of a gun, it 
does not arrive at the full intensity of its action until the space it occo- 
pies has been enlarged by that through which the ball has been propelled 
during the first moment of ignition. Its expansive force is thus brought 
down and kept below that which the breach of the gun can bear, wtSlst 
an accumulating, safe, and efficient momentum is communicated to the 
ball, producing the precise effects of gunnery. This manageable action 
was contrasted with the effect of a morsel of iodide of nitrogen put on a 
plate, and exploded by being touched by the extremity of a long stick. 
The parts inmiediately in contact with the iodide were shattered — i. e, 
the end of the stick was shivered, and the spot in the plate, covered by 
that substance, was drilled as if a bullet were fired through it, yet no ten- 
dency to lift the stick was felt by the hand, — whereas the comparatively 
gradual action of Gunpowder lifts and projects those weaker substances, 
wadding and shot, which give way before it.— Jthenauniy No. 1005. 
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NEW VENTILATING APPA&ATUS. 

Mr. Ehsbson, of Bostoii, lias invented an {^paratus which will appa- 
rently give an nnifonn direction to a current of air, dther upward or 
downward, as desired. He has discovered two Ventilators, one of which, 
by being applied to the end of a tube and exposed to the outward air, will 
cause, uniformly, a descending or inward current, and the other, an 
ascending or outward current of air; and this, too, whatever may be the 
force or direction of the wind. Mr. Emerson believes that with this 
simple apparatus he can ventilate a ship's hold, from stem to stem,^even 
down to the kelson ; and thus remove the noxious gases which often gene- 
rate in the course of long voyages. 



HOUSE VENTILATION. 

Mr. Totnbee, F.B.S., has read to the Institute of British Architects, 
a paper " On Ventilation," in which, after proving from various statis- 
tics, that disease is the rule, and health the exception, the lecturer sub- 
mitted the following propositions for the adoption of GJovemment to the 
consideration of the Institute : — 1. That no living, sleeping, or work-room 
shall contain less than IM superficial feet, or sl^ be less than eight feet 
high. 2. That such room shall have one window at least, opening at the 
top. 3. Also, an open fire-place. 4. That in every living, sleeping, or 
work-room erected in future, some method shall be adopted of allowing 
the foul air to escape from the upper part of the room. He then showed 
the practicalnlity of carrying out this provision, either by the intro- 
duction of Amott's valve into the chimney, thousands of which were at 
this time in operation, and which might also be adapted to existing chim- 
neys without fear of smoke, by the addition of a simple contrivance which 
he described, or a distinct chaimel might be made for the purpose. As a 
proof that ventilation must largely conduce to the prevention of disease, 
he stated that during the past year there was a dinunution of nearly 80Q 
in the number of sick applying for admission to the St. George and St. 
James's Dispensary ; and it was believed that this, in part at least, was 
due to the improvement made by the Samaritan Fund attached to the 
dispensary, in ventilating the abodes of the poor in the district. 5. That 
every such room erected in future shall have some means of continually 
admitting fresh air. 6. In every public building in which gas is used, to 
insist upon the use of plans to carry off the products of combustion, and 
not to allow them to escape in a room. Various plans, having this object, 
•re in operation in hundreds of shops, and may be seen in many shops in 
Kegent-street. By their use, not only are the goods in the i^op saved 
from ijgury, but the health of the people is improved. He was happy to 
hear, that in Covent-Garden Theatre not a partide of the products of 
combustion from the gas was allowed to enter the theatre. 7. That all 
churches, schools, theatres, workshops, workhouses, and other public 
buildings, shall adopt such methods of ventilation as are approved by the 
medical officer of health. 

Mr. Toynbee then illustrated how these desirable objects ^«fe \.Q\i^ t-sx- 
lied oat, and^owed that every house and room m\ist\)e so atY«Q%'ei^,^"aX 
item be supplied with ipesh air to replace the vitiated wi Yi\ii<^V'aa\i^^ 
£ 
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removed. Prof. Hoskiiig had carried out these plans in erery part of his 
house ; and until they were general, the diseases dependent upon the want 
of yentilation must be a scourge to society. He observed, that in all the 
stables now erecting, admirable plans of ventilation were adopted. 

YENTILATION 07 MINES. 

Mb. Joshua Richaudson has communicated to the Institution of 
Civil Engineers, a paper on this important subject. The nature of the 
gases which exude from coal in the progress of getting the carburett«d 
hydrogen, the olefiant, the sulphuretted hydrogen, and the carbonic add 
gas, were severally treated of. The paper "dwelt on the present methods 
of Ventilation, and the objections to them ; illustrated, by quotations 
from the best authorities; cJl of which went to show, that in spite of the 
care and attention that had been given to the question, the skill of the en- 
gineers, and the introduction of the safety-lamp in 1816, the loss of life, 
had been greater since that period than in a corresponding period pre- 
viously. This must not be charged entirely to the lamp ; for, although it 
may have rendered men bolder, and induced them to trust too much to it 
in venturing into those parts of the mines which formerly would have 
been abandoned, it must be borne in mind that as the coal is got at greater 
depths and distances from the shafts, the ventilation becomes more diffi- 
cult ; and from the greater number of persons employed in one mine, if 
an accident does occur the loss of life is greater in proportion. The 
merits of the safety-lamps, produced almost simultaneously by Sir H. 
Davy, Mr. 6. Stephenson, and Dr. Reid Clanney, were canvassed ; and 
the greater amount of merit, as well as the credit of the iBrst production 
of it, appeared from evidence to be due to Mr. Stephenson. The author 
entered into calculations showing that the dimensions of the upcast shaft 
should, in all cases, be increased in proportion to the augmented volume 
of the air from the expansion in the higher temperature at which it leaves 
the mine after traversiug all the passages ; and if this were attended to, 
not only would the general ventilation be better, but in the event of an 
accident occurring, by an explosion or the derangement of some of the air 
passages, from fahs of the roof, &c., an extra power could be applied, 
which would, at any rate, prevent a portion of the loss of human life 
which no^ occurs. It was maintained that, although in certain cases of 
fiery mines some improvements might be advantageously introduced, in 
the m^'ority of the good mines the present methods suffice to keep them 
in a healthy and safe state ; and that in almost all cases, it is the culpable 
neglect, not the want of means of prevention, that causes the destruction 
of health, life, and property, in the mining operations of the kingdom. — 
Athenaum, No. 1013. 



VENTILATION OP THE NEW HOSPITAL POR CONSUMPTION, AT BROMPTON. 

The fdlowing are the details of the mt>de adopted by Dr. Amott, in 

the above establishment : — " For ventilating purposes, air may either be 

/^roi^ in and out, or driven in and out. In the present case, as the 

more economical mode, the second haft been adLO\!il«d, vod the rotatory fiin 

^od the screw aie the instruments employed, ^t. krao\.\.>oa& ^«««^^'6 
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main idea of his plaa from an apparatus inrented about a oentoiy ago by 
the Rev. Dr. Hales. It consisted of a bellows-like chamber, with a tube 
and nozzle, through which the air was expelled into the chamber to be 
purified. The machine was yery generally employed in the English and 
Banish navies, but was ultimatdy abandoned, because of the labour re- 
quired to force the air through the narrow nozzle and pipe. One-half the 
^p's crew were required to ventilate the other half. Dr. Amott saw the 
advantages of this contrivance, and perceived, also, that he could dispense 
with the enormous, power required to propd the air, simply by enlarg- 
ing the area of the nozzle to the same cidibre as that of the main box. 
The application of steam po#er also renders the apparatus complete. It 
now consists of two wooden quadrangular boxes, in which two hollow pis- 
tons move up and down alternately, by means of a rod attached to either 
end of a wooden beam, on the principle of a steam-engine. The beam is 
moved by a steam-engine of about one-horse power. When the wooden 
piston descends in the box, a valve opens in the upper half of the box, 
through which the air is admitted; when the piston ascends, the valve is 
dosed, and the air is propelled into a central chamber. The same effect 
is produced in the lower half of the box ; and thus, in both boxes, each 
ascent and descent of the piston impels a quantity of air into the central 
chamber situated between the two. From the central chamber the air 
rises into another apartment, filled with plates of copper, heated by an ad- 
jacent fire. These are placed at distances of half an inch from one ano- 
ther^ and the air passing between them is thus raised to the desired tem- 
perature. The warm atmosphere now passes into a large tube, which 
ascends to the top story of the building, but in its course gives off a 
branch at each flat or landing. These are divided into ramifications, 
the narrowest of which go to the nearest apartments, and the widest 
to the most distant. They run along the skirtings of each room, into 
which they open by valvular fissures. The impure air of each room 
eseiqpes by other valvular apertures, opening into the chimney as high 
as the c^ling. The apparatus is said to be capable of throwing into 
the building three thousand cubic feet of air, which, as the hospital con- 
tains a hundred inmates, is an allowance of twenty cubic feet per minute 
to every person. — Communioated to The Builder^ No. 243. 

VENTILATION OF PUBLIC ROOtfS. 

Ms. Mather has read to the Society of Arts, a paper " On the Venti- 
lation of Schools, Churches, PubUc Rooms, &c." The author stated, 
that the application with which he had been honoured from the committee 
of the Union Schools at South Shields for suggestions for Ventilating 
their Schools, had afforded him an opportunity of doing so. The first 
room is a school for boys, and is on the ground fioor ; its length is sixty 
feet, breadth thirty feet, and height thirteen feet ; and contains 23,400 
cubic feet. The second room, for girls, is on the upper story, and is 
forty-five feet long, thirty feet broad, and thirteen feet high ; and con- 
tains 17>&50 cubic feet. In the first room there bx^ \%^ 'Wj%^ ^»s^ 
breathiz^ not leas tbm 1,200 times an hour, aM loc^xiinA!^ nxs^x^ n^s^m^ 
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142,000 cnbic inches of atmospheric air per day of twenty-four hours, 
which, for 180 boys, will be 25,560,000, or for the five hours they are con- 
fined in the school-room, 5,825,000 cubic inches of atmospheric air, a 
seventh and three-fifkhs of the entire air of the room, pouring into it in 
that time from their lungs about 891,500 cubic inches of carbonic acid 
gas, — ^taking it five per cent, of the atmosphere inhaled, — mingling with 
it, also, nearly 8,206,750 cubic inches of free azote, or nitrogen, which, 
with the carbonic acid gas, constitutes a large portion of the school atmo- 
sphere. I entered these school-rooms, (observes the author), towards the 
conclusion of school hours, and found the air vitiated to a serious ex- 
tent, — emanations from the lungs and skiA being veiy perceptible and 
sickly. 

In order to prevent the iijurions effects resulting from such an atmo- 
sphere, it is necessary that the whole air of the room should be changed 
at least every half hour, so that all noxioua gas may be removed. For this 
purpose, he proposed that an aperture, not less than 12 inches by 24 inches, 
should be made through the wall on the west side of the room (the moat open 
and unobstructed), six feet from the floor, equidistant from the end walls. 
This would be sufficient to displace the entire contents of the room every 
half hour, passing in at the rate of six feet per second. This colunm ai 
air he proposed should be carried directly across the room by means of a 
wooden tube twelve inches by sixteen inches, like a beam, and a second 
tube, ten inches by ten inches fi*om the same aperture, should rise per- 
pendicularly against the west wall to the ceiling, cross it at right angles, 
and then descend the east wall till it meets the horizontal beam at its ex- 
tremity. From the centre on the floor, a tube is to rise as a piUar sup- 
porting the horizontal beam. These tubes are each to have about five 
hundred holes drilled in them for the purpose of spreading the air in 
all directions. The author then proceeded to suggest various plans for the 
Ventilation of Churches and Dwelling-houses of all descriptions, and also 
of confined courts, lanes, and streets.— 2%^ JSuHder, No. 208. 



NOXIOUS VAPOURS FBOIf SEWEBS. 

The Society of Arts have awarded premiums to several plans to pre- 
vent the emission of Noxious Vapours frx)m Sewers. The following is a 
description of two of them : — 

Mr. J. Wa/ker*s Sewer4rap. — It is proposed that a tank or pocket in 
cement should be built, to receive the water through the gratings frt)m 
the streets, whereby the grosser particles will be collected instead of pass- 
ing into the river. A cast-iron elbow is to be fixed on the side of the 
tank leading into the Sewer. The elbow is to dip three inches into the 
water, so as to form a water-joint to trap the vapours frt)m the sewers, 
and to prevent the bursting of the drains. At every such trap an air- 
pipe is to be inserted, which may be continued under the paving, and ter- 
minated up the nearest lamp-post, building, or rain-water-pipe. 

Mr. Chadless "Plan for 'preventing the Emission of Noxious Va^ 
jfeTursJrom Sewers. — This plan consists of a cast-iron basin suspended 
under the hodj of the trap by means oi ckam, iot \^<& ^xo'^c^tA. 
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of hdding water to prevent the passage of the gas from the interior of 
the Sewers. A partition is fomed across the baun, and parting any ice 
or other body in it by lowering the basin, which can be done by passing an 
iron rod through the grating, and unhooking one of the chains : any dirt 
that it contains may thus be discharged. 

LAWS 0? SOUND WITH REVERENCE TO BUILDINGS. 

Ms. Scott Russell, from papers read to the Institute of British Ar- 
chitects, has deduced the following suggestive maxims : — 

"Jn a large room, nearlv square, the best place to speak from is 
near one comer, with the Yoicb directed diagonally to the opposite comer. 

** In all rooms of common forms, the lowest pitch of voice that will 
readL across the room will be most audible. 

« In all rooms of common forms, it is better to speak along the length 
of the room than across it ; and a low roof will, ceteris panbus, convey 
the sound better than a high one. It is better genearally to speak 
from pretty near a wall or piUar, than far away from it. It is de- 
sirable that the speaker should speak in the key-note of the room, and 
evenly, but not loud. 

" It is desirable that a rectangular room, or suite of rooms, should 
have their proportions multiples of the simple numbers 1, 2, 3, and 5, 
otherwise it will be difficult to give the noise equally. It is desirable, 
also, that the speaker be either at a comer, or at some simple proportion 
of the length, one-third, one-quarter, one-lifth, one-eighth, from the side, 
or comer, of the room. 

"In a room about to be built, equal seeing and hearing may be ob- 
tained by ranging the seats in the acoustic curve. 

** All 8ur£iioes at right angles to the direction of the sound should be 
avoided as fiir as possible ; and angles of less than forty-flve degrees with 
it substituted. If surfiEtces must be at right angles to the sound, they 
diould be as distant as possible. 

'* In a very large building, escape of the sound, even from the build- 
ing, should b^ if possible, provided by transversal wings. 

** In ever^ case the sepanition of the wall-surface into small recepta- 
cles, like the private boxes of a theatre, the recesses of a library, or the 
side chapels ra a Grothic cathedral, is fevourable to distinct hearing. 

** It 18 the belief of the writer, that a room formed on these princi- 
ples might contain twelve to twenty thousand persons, all hearing per- 
fectly a sing^ human voice." 

NEW BRIDGE AT PARIS. 

A NEW ** Pont aux Doubles" is now in course of erection on the site of 
ik9 old one of the above name, consisting of a single arch, of which the 
fidiowing are the dimendons :*^ 

Metres. 

Span 81*0 

Yersedsine ^*10 

Tluckness of vonagoir — 

^i^fjr vao 

Attpnag. \, a 

Width of abutmenta,, " ' 16 
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Small rongli pieces of millstone, worked in promiscaonslj with Yassy 
cement, from the concrete blocks of which the bridge is built. 

The bridge is alike remarkable for the novelty and boldness of its design. 
The engineer is M. de la Galisserie, and Messrs. Gariel and Gamier are 
the contractors. 

In order to prove the plan, experiments were made last year, at Yassy, 
on a model arch of the same section as the " Pont anx Doubles," by a 
commission nominated by the minister of public works, consisting of Mesnrs. 
Mondot, De la Gorce, De la GaUsserie, and Bellegrand, the results of 
which were so highly satis&ctory that it has been adopted for the new 
bridge. 

To avoid any ruptures or fissures in the work, in consequence of the 
sinking of the centres, the arch was commenced at four places at the same 
time, and spaces between the voussoirs subsequently filled in. This plan 
has succeeded, and no crack is perceptible either at the crown or the 
spring. Amongst other advantages claimed for this system is the rapidity 
with which the work proceeded, seventy cubic metres being laid on in one 
day. Lightness, economy, and solidity, are also mentioned as reeommen- 
datoiy of the plwu — Mechanics* Mjo^adne^ No. 1269. 



PALL OP THE MONSTER CHIMNEY AT WIGAK. 

This stupendous shaft was commenced by Mr. Dodd nearly five yeafs 
since, for his Chemical Works at Wigan, close to the lands of the Leeds 
and Liverpool Canal. Its progress since that time had been gradual 
during the summer months, but it was necessarily stayed for several months 
of each winter, when its part completion gave indications of its future 
greatness. Its completion was effected late in 1846, when it had reached 
the great height of upwards of 400 feet, or about 134 yards, and the 
event was duly celebrated. Shortly, however, after this was done, an 
indentation of one side near the top was observed, and which was 
watched daily, when, after a further lapse of time, a very i^parent devia- 
tion from the perpendicular had taken place, and the base sbghtly parted 
from the side of the excavation. A fturther inclination being observed, 
the advice of Mr. Fairbaim, civil engineer, of Manchester, was obtained :* 
previously, we believe, he reconmiended a portion of the top being taken 
down, and the work was consequently conunenced, and continnd until 
the day of its fall ; at this time about 28 yards had been taken off. For 
some time a further sinking of the base had been observed, greater fears 
were entertained for its safety, and a series of stays were being constructed 
to pass round it. But all the measures were without avail. It fell on 

* It is stated, that the pn^rietors of Muspratt's Chemical Works at New* 

ton, have expended within ei|i:ht months, nearly ^^000 upon condensing 

apparatus, to prevent the noxious effluvia from their worlu annoying the 

neighbourhood. The plan for condensation has been most successfiilly 

carried out, and this is proved by the fact, that the vapour which now rises 

Ax>m the orifice ot the monster chimney entirely disappears at the distance 

of about a hundred and fifty yards. If there were any muriatic or sal- 

phurous acid gaa mixed with the aqueous paxt\d.e«, vndi co«3l «ai<;fiL!^ csaiyeUed 

n-om the worka^ it would be visible for two or tbusfc hbS^k^ 
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Thursday afleraooa, Janoaiy 24, 1847, across the canal, and extended for 
the length of a field beyond it.— MancAater Courier. 

THE UENAI BBIDQE EXPERIMENTS. 

The follofring are some practical details of Experiments made to 
determine the ability of the bridge to withstand the effect of gusts of 
wind by its lateral strength. 

The result of the experiments clearly proves that the lateral stiffness 
of the tube is sufficient to resist the strongest wind which can act upon it 
— ^that is to say, for a constant blast, for should the blasts recur at regular 
intervals, the vibrations would of course be increased. Taking the force 
of the wind at 50 lb. on the square foot, which greatly exceeds any 
recorded measure, the resistance offered by the Menai Bridge would be 
abont 200 tons + 2 « 600 tons, which is not two-thirds of its own 
weight ; so that if the Menai tube, or a similar tube, support its own 
weight, when laid on the side, the weight thus supported would exceed 
the pressure <tfth« wind. Now, the model tube, which is in every respect 
m aimiliff tube to the Menai, bdng one-sixth of the dimensions, weighs 
6*2 tons, and when laid on the side deflects '85 in. only. The greatest 
weight we loaded it with in this position was 26,781 lb. (12 tons) + half 
its own weight » 15 tons, with which the total deflection was 34 in. 
Under this weight the tube showed no signs of falling ; but as we did not 
wish to iig'ure the tube, no more weight was added. When in its 
natural position this tube deflected 3*2 in. with 60 tons, which after being 
left on for sixteen hours increased the deflection to 3*35 in. Since that 
time the tube has been loaded again with 60 tons, which have been left 
<m for ten days, and the deflections at the end of that time only exceeded 
f of an inch. The calculated breaking weight of this tube is about 80 
tons. Subjoined are the areas of the different parts of the tube as it 
now stands: — Top » 24 square in. of metal throughout. Bottom 22*3 
square in. of metal at centre. Bottoms 9*0 square in. of metal at ends. 
7\ro sides « 9*6 square in. of metal, same throughout, 75 ft. between sup- 
porters. Top, 1-10 in. thick. Sides, 1-12 in. thick. Bottom double, 
5-16 in. thick at centre. Bottom single, ^ in. thick at ends. — Railway 
Chromide^ 



the BRITANNIA TUBULAR RAILWAY BRIDGE. 

The descriptive details of this stupendous design will be found in the 
Tear-book of Facts, 1847, p. 18. 

A correspondent of the Leeds InielligeneeTi anticipating time, has 
given a notice of the Bridge, as if it were finished. Speaking of the iron 
tabes, he says : — " They are made of plates of iron, of various thicknesses, 
zivetted together : the iron increases in thickness as we proceed towards 
the centre. . The roofs of the tubes are formed of cells, and also the floors. 
Those cells are formed of iron-plates set on edge, the cells of the roof being 
within a fraction of one foot nine inches square ; and those of the floor 
bdng one foot nine inches wide, and 2 feet 3 inches dee^. T\v^ tv^ ^'^ 
whi<^ the trains ran are laid on these cells of the ftoor. TVk&M.\^^XxsccL^ 
tbe two npiigbt adeiT, and the Mi roof of each tube, are ieroiei^ qIt^^s^^^ 
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the thinnest of which is a quarter of an inch, and the thickest twelve- 
sixteenths of an inch ; hut the namh«r of them hiid together, and the 
internal joinings, cannot he yet ex^ained. The weight of each of the 
long tuhes will he ahont 1,800 tons ; the weight of the four short ones 
ahout 600 tons. In the whole there will he at least 7,600 tons of iron 
used. No contracting estimate of the expense of the ironwork has heen 
made, as the work may cost more or less, according to drcomstances. 
The masonry was contracted for hy B. J. Nowell and Co., at £130,000, 
hot, firom alterations in the plans, it will cost (supposing no farther 
alterations he made) £200,000. They expect to finish the masonry in 
Augost, 1848. It will contain one million and a half of cnhic feet of 
stone. In May last, fifty vessels of sixty or seventy tons each were 
employed in conveying the stones to the works ; the red sandstone, of 
which the inside courses are huilt, from Runcorn ; the blue limestone, 
of which the outside courses are huilt, from the sea-shores of Anglesea. 
The quarries on the Anglesea shores opened for this work extended over 
twenty miles. In the whole there were 1,300 men employed, 600 of 
them at the bridge; the fortnightly wages of the ktter amounted to 
£1,500. Upwards of 200,000 cubic feet of timber have been used for 
stages and scsfiblding. A steam-engine was at work on each shore ; and 
a third was being erected on the Britannia rock, in the centre of the 
strait, to hoist the stones, grind mortar, saw timber, and perform other 
heavy work. On each shore there was a limekiln, — ^the chips of the 
limestone falling from the irons of the hewers being burned into lime, 
and the chips of the red sandstone being ground to powder to make mor- 
tar with the lime." 



ISDN BEAMS AND GIRDERS. 

We quote these important and interesting experimients from Tke 
Builder: — 

Mr. Fielder, in conjunction with Messrs. Baker, of Stangate, has taken 
out a two-fold patent : — ^first, for the construction of girders entirely of 
wrought-iron ; and, secondly, " of girders of wrought and cast-iron riveted 
together, by which means (says the inventor) their oo-o[)er8tion is secured 
in a manner which the systems heretofore adverted to have evid»itly failed 
to accomplish." 

One that we saw consisted of top and bottom flanges (10 inches wide 

and 1 inch thick) of welded plates, and a rib 2 feet 8 inches high and 

8-12tb8 of an inch thick, of three pieces, secured and riveted at the 

heading joints. The flanges were secured by inch rivets to the rib, by 

means of an angle-iron on each side, 6-8ths of an inch thick. This 

girder, with a baring of 31 feet 4 inches, had been subjected, it was 

said, to a proof of 150 tons on the centre, without iig'ury to the ehisticity 

of the mcM, the deflection being 1 inch. 180 tons were assumed to be 

the breaking weight, one-half of which, or 90 tons, the patentee considers 

might be taken as the worjemg weight. 

In respect of girdesn made of wrought and cast-iron together, the pa- 

^ealee states, that he riveted to the bottom fLang^ oi «k ^^ 'wlath. had 

^aen broken in the middle, a piece of wtoxig|hl-vcoil% VrkaVcaXyj V^^^isSL 
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an inch, and then proved it to 22i tons without ii^nry to its elasticity. 
The bearing was ^ feet ; the height of the broken girder was 1 foot 8 
inches. iLaother piece of wronght-iron, 8 inches by 7-8ths of an inch, 
was then added in the centre only, about 3 feet long, and the girder was 
then proved to 52^ tons. 

The next experiment was upon a cast-iron girder, the breaking weight 
of whidi, by Hodgkinson's rule, would be 20^ tons. " It was proved 
to 15 tons without loss of elasticity, and then as &r as 18i, where a per* 
nianent set of 1-1 6th inch took place, the total deflexion having been 
7-16ths bare. Here it is supposed that the metal was in some degree 
injured. A wrought-iron bottom flange, 6 by I, which, by the patentee's 
rule, would be 14*l-5th tons working power, was then attached to it, and 
the compound girder thus created was proved to 30 tons, with the same 
deflexion as took place before the wrought-iron addition, with a load of 
18f tons, but in tibis instance without iiqury to its elasticity." 

Mr. Fairbaim, of Manchester, has also patented a method for the con- 
struction of hollow wrought-iron beams. The mode, according to the 
IBtnng Journal, is to form the beam of stout plate-iron, rivettei at the 
j(Hnt8 to strong T iron, and at the angles to L iron, to give additional 
strength, and prevent buckling and deflexion as much as possible. A 
transverse section represents three chambers, the two square ones at top 
being together rather wider than the upright erne, and all bolted together 
in the most substantial manner. In Ms specification for these hollow 
beams, he describes them under different constructions, suitable for mill^ 
fectories, warehouses, dwelling-houses, bridges, &c. 

We subjoin a few jottings on the subject of girders, firom various 
sources : — Erom Captain Coddington's report on the bridges of the Trent 
Valley line, and from his description of those constructed with cast-iron 
girders, we learn, that fifteen of these do not exceed 30 feet opening ; 
four others vary between 35 feet and 37 feet 6 inches } every girder was 
proved at the foundry — the proof always extending to half the calculated 
breaking weight. 'Hie deflexion on the largest of these girder bridges, 
with a tram of three of the heaviest engines coupled toge&er, was half- 
an-inch. Iron girder bridges exist on eveiy railway in the kingdom ; 
and he considered that up to a span between 35 and 40 feet, a flat cast- 
iron girder, of strength calculated to the usual formula, affords security 
as a railway bridge. With respect to the compound girders, similar to 
those over the Dee at Chester, there are six bridges, with girders in three 
eastings, bolted t(^ether at the flanges, clipped underneath, and strength- 
ened by massive wrought-iron rods, forming an inverted truss. T^ere 
are two over the Trent and Mersey Canal — span, 54 feet 3 inches ; one 
over the turnpike-road, 57 feet ; one over the Coventry Canal, 60 feet ; 
one over the Oxford Canal, 44 feet ; and one over the Biver Tame, 70 
£Bet span. The latter bridge has had a double row of piles driven in the 
bed Jt the river under each of the joining flanges (tf the girders ; these 
piles are connected at the heads by cup sifis, extending under the girders^ 
and the interval between them and the girders is made ^^locA 'nV(k'«^^«& 
— thiv dividmg each span into three spans, and covered. \]iy ^ ^gxdst ^- 
calaied equal to three timea the aptm : lie Ins no dou)A> \)aiJS£Ci^QT^ cjI'Oe^ 
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strength and efficiency of this hridge. The other five range between 50 
and 60 feet ; and assuming that these compound girders, including their 
tension rods, are only half more in strength than the calculated beam^ 
they fully come up to the proportions hitherto considered safe by eminent 
engineers. In testing these girders, there was bnt a deflexion of J of an 
indi on a span of 60 feet. He remarks, — " In the same manner that I 
consider experience' to hare proved the sufficiency of a simple girder np 
to 40 feet, I consider it has also proyed the sufficiency of the compound 
girders up to 70 feet." 

Mr. Gibbons, of Corbyn's Hall Iron-Works, has patented a new me- 
thod of trussing cast-iron girders, in which the rigid trasses heretofore 
employed are abandoned, and elastic ones substituted. The Mmng 
Journal attempts to describe it, by supposing a girder of considerable 
length, formed of three sections, bolted together, through flanges at the 
end of each, in the usual manner. Mr. Gibbons now introduces beneath 
the centre section a powerful spring, made exactly similar to the bearing 
springs of railway carriages, with ^e convex side abutting on the girder; 
and wrought-iron truss-rods are fastened to each end of this spring, and 
bolted up tight to flanges, cast at the extreme ends of the two outer sec- 
tions of the girder. Where the girders are of considerable width, a 
number of springs may be nsed, ranged side by side ; or smaller springs 
may be used, and placed two t(^ether, with their concave £EUses inwards, 
one under each joint of the sections of girder, and one in the centre, 
trussed up tight by suspension-rods. 

7IBE-PB00P BUILDINGS. 

A PAFEB has been read to the Institution of Civil Engineers, by Mr. 
Fairbaim, of Manchester, " On the Defects in the Principle and Con- 
struction of Fire-proof Buildings." It commenced by insisting strongly 
on the dangerous consequences, of making use of cast-iron beams, of 
large span, without intermediate supports, unless the dimensions of the 
beams were very large ; and pointing out the treacherous nature of a 
crystalline metallic body — such as cast-iron — when applied to support 
heavy weights in the construction of buildings. After some further re- 
marks on the importance of a thorough knowledge of the laws which 
govern the use and application of cast-iron as a material for building, 
under the various strains to which it might be subject, the author pro- 
ceeded to investigate the circumstances connected with the fall of Messrs. 
Gray's cotton-mill at Manchester. This building was stated to about 40 
feet long, and 31 feet 8 inches wide ; and to consist of two stories in 
height, containing the boilers below and the machinery above — over 
which, instead of a roof, was a water dstem, covering the whole extent 
of the building. The first floor was composed of large iron beams of 31 
feet 8 inches span without intermediate support ; and on these beams 
brick arches were turned susttuning the whole weight of the upper part of 
the building. The author demonstrated that these large beams were 
totally inadequate to support the weight of the superincumbent mass : 
especially as the whole pressure was upon. tXie cenface ol>iX»\«sKB»,^bich 
ff'ere of a form iZi calculated to bear the ]^TeB8ia«. K^ts^\A^SG^^O&!& 



MBCHAinOAL AND USEFUL ABT8. 59 

wrong^iran tnusmg wis lo badlj applied, that the breaking strain was 
arriv^ at before the tran-rods were brought into a state of tension. The 
eonaeqaence of this was, that one of the lower beams broke in the centre 
under a less weight than it had previonsly supported. 

In the discussion which ensued, it was argued that if proper propor- 
tions of material had been obsenred, the accident ought not to have oc- 
enrred. It wpeared that the wroug^t-iron truss-rods had been so put on 
that they allowed more than the breaking strain of the cast-iron to be 
anived tk before they came into operation. The instances of the trussed 
beam bridges so ezteniively used by Mr. Stephenson and other engineers 
on railways, were quoted, to show that by a jndidous employment of 
WTonght-iron trusses upon cast-iron beams, large spans mi^t be crossed 
with safety— and even m some cases, where, tnm unseen defects in the 
metal, a beam had firactured, the truss-rods had sufficed to support the 
rtrnetnre, and enabled the traffic to be continued across the bridge untQ 
the r^aira could be effected. In all cases a strength of not less theun four 
to one should be employed ; and for such uses as the iron beams of 
pumping engines — ^which were exposed to great vibration and sudd^ 
ahodcB from the sndden influx of steam below the piston, or the acci- 
dental breaking of a pump-rod— the proportions of seven or eight to one 
dioidd be obaerved.— J/A^iKamn, No. 1018. 



STUPENDOUS IBON DOCK-GATES. 

A PAPER has been read to the Institution of Civil Engineers, by Mr. 
Shears, descriptive of the Iron Dock-gates constructed by Messrs. 
Bennie, for the Russian government, and erected at Sevastopol, on the 
Blade Sea. Sevastqral is very peculiariy situated amidst rocky groimd, 
riling so abruptly from the shore, that there was not space for the build- 
ings necessary for a dock-yard. On account of the depth of water close 
in shore, and other natural advantages, the Emperor determined to make 
it the site of an extensive establishment ; and as there is not any rise of 
tide in the Black Sea, and as the construction of coffer-dams would have 
been very expensive and difficult in such a rocl^ position, it was decided 
to bnild three locks, each having a rise of 10 feet, and at this level of 30 
feet above the sea to place a main dock wi^ lateral docks, into which 
vessels of war could be introduced, and the gates being dosed, the water 
could be discharged by subterranean conduits to the sea, and the vessd 
being left dry, could be examined and repaired even beneath the keel. A 
stream was conducted from a distance of twdve miles to supply the lodn 
and to keep the docks fnU ; this, however, has been found insufficient, 
and a pnmping engine in aid has smce been erected by Messrs. Maudslay 
•andlidd. 

The original intention was to have made the Gates for the Docks fji 
timber ; but on account of the ravages of a worm, which it appears does 
not, as in the case of the Teredo navtUis, or the Terebranes, confine itself 
to the salt water, it was resolved to make ihem.'vn^ cibi^-\£^^^s%ssss^ 
covered with wrongbt-iron plates. There are Tone "o«fl» ^^ Q«^«i, ^f?W5»fc 
openings vary tnm d4 /eet in width aad Vk feet 4 mf^iifii^ m ^^^^^V3it 
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ships of 120 gunsy to 46 feet 7 inches in width, and 21 feet in hdight^ 
for frigates. 

The numipTilalion of snch masses of metal as composed these Gates 
demanded peculiar machines ; accordingly Messrs. Ramie fitted up a 
building expressly, with madiines constructed by Mr. Whitworth, by 
which fldl the bearing sur&ces could be planed, and the holes bored in the 
ribs and all the other parts, whether their surfaces were curbed or plane. 
The planing was effected by tools which travelled orer the snr&ces back- 
wards and forwards, cutting each way ; the piece of metal being either 
held in blocks if the snr^Eice was plane, or turned on centres if die sur- 
hce was curved. The drilling was performed by machines so fixed that 
the pieces could be lHX>u^t beneath or against the drills in the required 
direction, and guided so as to insure perfect uniformity and accordance 
between them. Travelling cranes were so arranged as to take the 
largest pieces from the wharf and place them in the various machines, by 
the agency of a very few men, notwithstanding their formidable dimen- 
sions ; the heelposts in some outs being upwards of 84 feet long. Each 
endless screw, for giving progressive motion to the cutting tools, vras 45 
foet long. Some idea may be formed of the manual labour avoided by the 
machines, when it is stated that the surface planed or turned in the nine 
parts of Gates equals 717,464 square inches ; and in some cases a thick- 
ness of three-quarters of an inch was cut off. The surface in the drilled 
bolt*holes equals 120,000 square inches. The paper gave all the details 
of the construction of the Gates, and the machinery for making them, 
and was illustrated by a series of detailed drawings. An interesl^ dis- 
cussion followed, chiefly on the peculiarity of the site selected for the 
Docks, and the supposed ravages of the worm in fresh water, as it was of 
nnusual occurrence. It seemed to be the opinion, that temperature of 
climate influenced the ravages of these insects. — IMerary Gmz, No« 1565. 

blewitt's improyements in malleable ibon. 

Pig, or cast iron, is ordinarily prepared for being made malleable by 
melting' with coke in refining-fumaces, and keeping it there in a state of 
fusion, exposed to a strong blast and to a great degree of heat. 

The produce is afterwards run out into moulds, and becomes what is 
termed refined iron, metal, or plate. It is then submitted, either alone 
or in combination with pig or other cast iron, to the " puddling" process, 
and is thus brought into a partial state of malleability. 

Mr. Blewitt states, that he has discovered that a better qualify of 
refined metal can be produced with less waste of iron, and with less fuel, 
by using air-furnaces instead of refining-ftimaces. The mode he adopts 
(and which he has patented) is this : — he heats an air-furnace in the usual 
way, and for each charge puts in about four tons of pig or cast iron, of the 
qualities which he deems most suitable for Ihe production of the required 
quality of malleable iron. After the charge is propeiiy melted and mixed 
together, it is run into moulds for the after purposes of moulding, which 
is eondacted in the ordinaiy way. 
The /bel which the patentee prefers to ern^Vsi lot ^« ww»«& ^1 hsa 
Creation is a white^aak, semi-bitttminoua <xn2L« «^\2l;iiV9i!(^\A\A&'ttSMl^^ 
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or two hmidred weight of charcoal to eadi charge of iron with advantage. 
— Mechanics* Magagine, No. 1269. 

IMMENSE WISE SOPE. 

A BOPE, nearly three miles long, has been mannfactured near Gates- 
head, by Newall and Co. It is 4,660 yards in length, and is, we believe, 
the stoutest rope of the kind that was ever made. It weighs twenty 
tons five hundred-wei^ts, and will cost the purchasers upwards of £1,134. 
It is intended for the mdine on the Edinburgh and Glasgow Railway, near 
the latter city. A rope of hemp, of equal strength, would weigh thirty- 
three and a half tons, and cost about £300 more. It would dso entafl 
greater expense while in operation (owing to its greater weight) and 
would sooner wear out. 



GBEAT BELL 70B MONTBEAL CATHEOBAL. 

On Feb. 20, the casting of this huge Bell was completed by Messrs. 
Hears, of Whitechapel, the founders, inter alia, of the great bells of Lin- 
coln and York. The Montreal bell is rated to be the largest in the 
British £m]4re. The following details are from No. 255 of the lUus- 
trtUed London News, wherein the colossal novelty is engraved. 

It was necessary for the purpose to fuse about twenty-five tons of 
metal, which, at the proper heat, was let loose from the furnaces, and 
thence safely lodged in the mould in twelve minutes from the time of 
" tapjnng" After a few days being allowed for the cooling of the casting, 
it was raised from the pit, and the mould detached from the metaL When 
^freed from its earthy incumbrance, the soundness of the casting, and the 
quality of the tone, proved perfectly satisfactory to the founders. 

The weight of the bell may be taken at thirteen and a half tons. Its 
dimensions are as follows : — 

Diameter at month 8 ft. 7 inches. 

Height to shoulder 5 11 

Diameter at shoulder 4 8 

The thickest part, or sound bow, is 8 inches. 

The tone of the bell, which is grand, deep, round, and sonorous, is 
upon the key of F below the line — bass clef of the pianoforte scale. 
The inscription is in Roman capitals : — 

NBOOTIAMINI. DUM VBNIO. OMNBS SPIRITU8. LAUDBT 

DOMINUM : ANNO DOMINI 1847 FUNOATwB. MARIANAPOLIS 202*' 

PII. P. P. XI. P0NTIFICIATU8 1^ REONI VICTORIA. BBITANNIUM 10^ 

EX P1IS8IM0. MERCATORUM 

AORICOLARUM. ARTIFICUMQUB 

MARIANOPOLITANBNSIUM : DONO 

And upon the lip : — 

CABOLUS. BT. OBOROIUS HEARS. LONDINI. FECERUNT. 

He bell is ornamented, and has cast upon it the effigies of the Virgin 
and St. John the Baptist ; besides a Medallion, illustrative of A^vc\^- 
ture, Manu&ctures, and Commerce. 
It may he intereating to state the comparative sizes Wi^ vi^^'a ^I^CfcA 
giegt bell for Montreal, with some other large bella ; — 
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Diameter. 


Weight. 




ft. in. 


ton. cwt. 


Montreal 


..8 7.. 


184 


Paris 


.. 8 6^.. 


18 


York 


.. 8 2 .. 


11 


Malines 


..7 9.. 


9 


Cologne 


.. 7 6.. 


84 



Diameter, 
ft. in. 
Oxford .. 7 2. 
Lincoln .. 8 10 , 
Ghent .. 6 10 
St. Faul'i 6 9 



Weight. 

ton. cwt. 
.8 
. 5 8 
. 5 
. 5 



WORKING METALS. 

Mb. Cabpuael has read to the Royal Tustitution, a paper '*on tho 
Raising and Shaping Metal by Stamping and Pressure." Mr. Carpmael's 
purpose was to show how objects of extreme perfection of workmansMp 
and of great use in daily life, are produced by simple manipulation. 
HavinjB: adverted to the old process of stamping sheet metal, and remarked 
that this process grenerally required that the article stamped should have 
a flange or rim, and that the process was inapplicable to any ornamental 
work which required undercutting in the sculptured part, Mr. Carpmad 
proceeded to describe the improvement lately introduced by what is tech- 
nically termed spinning (i. e. burnishing to form.) This operation Is 
performed by fixing the object in a lathe and pressing its suilace with a 
blunt tool. Mr. Carpmad explained how, by means of a divided mandril, 
undercut forms could be obtained. He then pointed out that this bur- 
nishing to form could be alternated with casting; and that the flange was 
rendered unnecessary in the casting process — the metal being driven 
through a conical mould, much on the principle on which pipes, &c. are 
di'awn : the diflFerence being, that in the process which Mr. Cu*pmael was 
describing, the object was forced through the gradually-contracting aper- 
ture, by the blow of a heavy weight falling on its lower surface. The 
effect of these combined operations was not only to produce ornamental 
artides, but also others of utility, and at a low price. Of the latter, Mr. 
Carpmad pi*esented an example in a tea-pot, made of tinned iron-plate by 
the joint process of casting and burnishing to form. This article, whicL 
he affirmed to be of the best fabric, is sold (wholesde) for Is. Sd. In 
conclusion, Mr. Carpmad exhibited the machines by which tin is shaped 
into boxes and bottles for holding colours, perfumes, &c., by squeezing a 
small ingot of this ductile metd by a powerful pressure. 



BERLIN CASTINGS. 

Ehrenberg states that the peculiar fineness of these Castings is owing 
to the iron and sand employed being of a peculiar quality, and only to be 
met with in the neighbourhood of Berlin. The former is made from bog- 
ore, and the latter is a sort of tripoli, containing a considerable admixture 
of iron. — Mechanics* Magazine, No. 1,255. 



JEWELLERS* GOLD. 

Mr. Waterson, in his useful manual, entitled ''A Eamiliar Explana- 
tion of the Art of Assaying Grold and Silver, &c.*' states, " It has recently 
been found that gold of the quality of twdve carats or less, if alloyed with 
zinc instead of the proper quantity of silver, presents a colour very nearly 
equal tq that of a metal at least two and «lY^ Qt \)bi«!& cs£«iu& \£kiigaia^<K 
of 6b. or 10a. an ounce more value*, aadt\le«SMlMfiMSQ!»^JM^\«K^ 
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large qpmity of jewellery has been made of gold alloyed in this manner : 
and the same has been pnrchased by some shopkeepers, very much to their 
own loss, as wdl as uiat of the public ; inasmuch as a galvanic action 
is produced, after a time, upon gold so alloyed, by means of which the 
metal is ^lit into separate pieces, and the article rendered perfectly use- 
less. Gold chains, pencil-cases, thimbles, and lockets, are the articles of 
which the public and the shop-keepers will do well to take heed ; as 
those have, among some other things, been lately so constructed." 

METALLIC ORNAMENTS. 

M. PiAOET has exhibited to the Institution of Civil Engineers, speci- 
neus of his improvements in producing OmamentedMetal Surfaces, formed 
by the deposition of metals during the electrotype process, which is con- 
ducted in a peculiar manner with mixtures adapted to the effect desired 
to be attained. The form also of the bath is peculiar ; and when the 
plate is taken out of it and off the model, it exhibits a burnished polish 
or a dead appearance according to the preparation used. The metal thus 
produced is stated to be of a much better description than metals which 
have not undergone such process ; as it is more flexible, and is capable of 
withstanding the action of heat without destroying the form or the copper, 
and the surfoce will not tarnish when exposed to the air. Portions of 
any pattern cau also be silvered by a similar process ; and the general 
expense is about one-third of that of engraving or chasing, while the 
closest or most minute patterns can be equally well produced. 

MUNTZ'S PATENT SHEiLTHINO METAL. 

The patentee states that the object of his present invention is an Tm- 
provement in the Manufacture of his Sheathing Metal, for which letters 
patent were granted to him on October 22, 1832, and which consisted in 
making a sheathing metal for the bottom of ships or vessels, of an alloy 
of sixty parts of copper and about forty parts of zink, whereby the cost of 
the material has b^n very greatly diminished. In this alloy the copper 
was, to a great extent, preserved ; although sufficient oxydation was ob- 
tained to keep the bottom of ships or vessels, so sheathed, dean ; and 
separate action on the zink prevented. 

Now, by the present invention, Mr. Muntz proposes to diminish the 
proportion of copper hitherto employed in the alloy, and thereby the cost 
of the artide. For this purpose, he makes the alloy according to the 
following new proportions : — Fifty-six parts of copper ; forty and three- 
quarters parts of zink ; and three and one-quarter parts of lead. 

The alloy is then cast into ingots, rolled into sheets, by preference, at 
red heat, and annealed ; and, if desirable, may be polished in the ordinary 
manner, by using nitric and sulphuric acid, properly diluted. The 
( patentee remarks, that the lead acts a very important part in this alloy, 
■\ as, without it, llie fifty-six parts of copper, and forty and three-quarters 
puts of zink, would not oxydize suffidently to keep the boUAiTO^ QiV!&s^ 
. ; ahips or vessels dean — nor woaid separate action on. t\ie z^nk.\A y^^^^^^^^'*^ 
\i md Aatber, ibat, instead of lead, any other suitable meloi ox TSi^\.^xos:i 
/ be iued,^JUecAamc8' Magazine, No, 1236. 
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mPROYEMENTS IN CASTING CYLINDRICAL PIPES. 

Mb. Stuart, of Montrose, has patented a new mode of casting Iron 
Water or Gas Pipes, by which a superior material ii produced, at a less 
cost than by the usual method. The mould consists of a perpen J!lolar 
cylindrical iron box, of the required size, with a shaft in the centre, longer 
Uian the mould, and conununicating with machinery above, by which it 
is kept revolving, and, as it revolves, it gradually rises. At the bottom 
of this shaft is an instrument, which may be termed a " presser," or 
" rammer," consisting of an iron block, having inclined tabular faces, of 
such smaller diameter than the box, as to leave the sand of the required 
thickness for the mould. On feeding the sand at the top of the box, it is 
distributed towards the sides, and the shaft and rammer, gradually re- 
volving and rising, press it with great force against the sides of the box, 
leaving the mould Wished and perfectly cylindncal on its arriving at the 
top, ready for the insertion of the core. The amount of pressure against 
the sand is regulated by means of a counterpoise weight. 

The following are the advantages claimed by the patentee : — " 1. A. 
perfectly straight cylindrical pipe, of uniform thickness ; 2. No parting 
or joint of any kind ; 3. Dressed at one-half the ordinary cost ; 4. Less 
sand used than in any other way, and, of course, easier dried, if required ; 
5. The castings and sand easier removed from the boxes than in the 
ordinary way ; 6. The flasks, or boxes, better calculated to resist the 
pressui-e of the metal than any now in use ; 7. This method is the best 
for casting pipes perpendicularly that has hitherto been employed ; 8. The 
greatest recommendation of all is, the simplicity of the apparatus, which 
requires the attendance of a boy only, who with my machine, as at present 
working, turns out easily six pipes, six inches bore, per hour. — TheBmlder, 
No. 247. 



IMPROVED METHOD OF TEMPERING TOOLS. 

Mr. Newton, of Chancery Lane, has patented an apparatus for 
Hardening and Tempering Edge Tools. For heating axes or other similar 
articles is a furnace constructed in the form of a verticle cylinder, the 
exterior made of sheet-iron lined vrith fire-brick 4 feet 8 inches in 
diameter, or of such outside diameter, as to give it at inside one of 4 feet 
and 3 feet high. In the interior of this cylinder several fire-chambers are 
formed, usuaUy four ; the inner wall of each fire-chamber is 18 inches 
long, 4 inches from front to back, and about 4 inches in depth, forming, 
in the whole, a circle of 3 feet 4 inches diameter ; under each there are 
grate bars, and air is supplied through a pipe, connected with a blowing 
apparatus. A circular table of cast-iron, 3 feet 4 inches diameter, is made 
to revolve slowly on a level with the upper part of the same chambers ; 
this table is sustained on a central shaft, which passes down through the 
furnace, and has its bearing in a step below it ; a pulley keyed on to it 
serves to communicate rotary motion to the table. When the axes or 
other articles are to be heated, they are placed upon the table with their 
bits or steeled parts projecting so far over its edge as to bring them 
direptl^ over the centre of the fire, and '^ ia\i\e \a \lc^\. iiWwVs xe^^lvin^ 
during the whole time of heating : whea dxvly VcaX^viL \)t«s5 «t^ 'wm^ ^^ 
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the process of hardening. The hardening bath consists of s circular vat 
of siut and water ; within the tub or vat, a little above the ^nrface of the 
liqoid, is a wheel mounted horizontally, with a number oc hooks around 
the periphery, upon which the axes or other articles arfi suspended ; the 
height of the hooks from the surface of the liquid is su.€l as to allow the 
steeled part only to be immersed ; as soon as the harcening is effected, 
the articles are removed from the hooks, and cooled by dipping in 
cold water. With the best cast-steel, a temperature of 510° Fahr. has 
been found to produce a good result in hardening within about fort v. 
five minutes. — Mining Journal. 

METAL OILDINO. 

The relative merits and peculiarities of the three modes, namely, by 
Amalgam, by Galvanic Action, and by mere Immersion, have been rather 
curiously brought to light by the simple test of Nitric Acid applied by 
M. Barral. 'Hie article, when attacked by dilute acid, yields a peUicle, 
or scale of gold pure on the inner surface, if electro-gilt, or by immersion ; 
but if by amalgamation, of a reddish brown colour, shewing that the 
coating has been united with the substance of the article by a double 
amalgamation, so that the old process is a more solid one than the new ; 
but then, the pelliole of the old process is full of minute though distinct 
holes, through which the mercury had been driven off, while the pellicle of 
the new is quite opaque and solid ; so that the latter is much better 
adapted for vessels in domestic use, liable to the action of acids ; while 
the former will probably stand mechanical tear and wear with much 
more hardiness and endurance. 



COEROSION OP LEA.DEN PIPES AND CISTERNS. 

The endeavour to protect Lead from the action of Water, by placing it 
in contact with Zinc — hitherto generally understood to answer the object — 
according to a statement by Professor Solly, at the Royal Institution, has 
signally failed. So much does the present result of experiment vary from 
that previously made, that it is said the corrosion is greatly increased by 
the presence of zinc, and the water thus rendered additionally poisonous^; 
The Professor also referred to an attempt to render lead insoluble by 
alloying it with ^^ of its weight of arsenic. Mr. Solly also shewed, that 
unless water contain from -^^^^ to -^^^^ of its weight of earthy salts, 
such as sulphate of lime, it ought never to be taken internally, if kept 
in leaden cisterns ; these earthy salts protecting the lead from the action 
of the water. 



MANUPACTURE OP INDIA RUBBER IN BRAZIL. 

Mr. Edwards, in his Voyage up the Amazon., relates, that on one 
occasion he saw a labourer returning from the forest bringing in nearly 
two gallons of milk, which he had been engaged since daylight in col- 
lecting from 120 trees that had been tapped upon the previous morning. 
This quantity of milk, he said, would suffice for te\i ■\i«LYC?> o^ %Vq«&, «Sl\ 
when he himself attended to the trees, he couVd coWeeX- V)s\ft ?s«afc ^n^t^ 
morning for several month?; but his girls co\xld osA^ co^iSicX 1tQ«v^^ 

F 
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trees. In miJnng the shoes, two girls are tlie artuteSy in a little thatched 
hat, with no q)eDing hnt the door. From an inverted water jar, the 
hottom of wkidb' had been broken oot for the purpose, issued a column of 
dense white smO^ from the bnming of a species of palm nut, and so 
filled the hut thii: we could scarcely see the inmates. The lasts used were 
made of wood imported from the IFnited States, and were smeared with 
clay to prevent adnesioii. In the 1^ of each was a long stick, serving as 
a handle. The last was dipped into the milk, and immediately held over 
the smoke, which, withoat much discolouring, dried the suriace at once. 
It was then redipped, and the process was repeated a dozen times, until 
the shoe was of soffident thickness, care being taken to give a greater 
number of coatings to the bottom. The whole operation, from the 
smearing of the 1^ to plaring the finished shoe in the sun, required less 
than five minutes. The shoe was now of a slightly more yellowish hue 
than the liquid milk, but in the course of a few hours it became of a 
reddish brown. After an eiposure of twenty-four hours, it is figured, as 
we see upon the imported shoes. This is done by the girls, with small 
sticks of hard-wood, or the needle-like spines of some of the palms. 
Stamping has been tried, but without success. The shoe is now cut 
from the last, and is ready fur sale, bringing a price of frt>m ten to twelve 
vintens or cents per pair. It is a long time before they assume the 
black hue. Brought to the city, they are assorted, the best being laid 
aside for exportation as shoes, the others as waste rubbers. The proper 
designation for this latter, in which are included bottle, sheets, and any 
other form excepting selected shoes, is hora^ha, and this is shipped in 
bulk. By far the greater part of the rubier exported from Para goes 
to the United States, the European eonsiujiptit^a being comparatively very 
small. ■ 

VULCANIZED RAILWAY IKT>TA KUUiJEE BUFFERS. 

Mr W. C. Fuller has described to the Society of Arts this invention. 
It consists in substituting a series of rings of india rubber, separated by 
iron plates for the ordinary spiral spring. The buffer-rod passes through 
the centre of the rings, and is protected from being bound by the india 
rubber when compressed by means 6f a conical flange affixed to the iron 
plates The advantages which this invention appears to possess over the 
ordinary springs are — reduction in weight, less liability to get out of 
order, and greater facility of increasing or decreasing the power of the 
spring. Supposing the length of the india rubber employed to be three 
feet, Mr. Fuller stated that the length of stroke required for the buffer to 
be from ten to thirteen inches ; that the ordinary strength of the present 
springs is from three to three and a half tons ; that is, three tons reduce 
the circular spring to a flat, while the india rubber is capable of resisting 
from five to ten tons. — Abridged from the Athenaunit No. 1018. 

VULCANIZATION OF INDIA RTJBBER. 

Mb. Brockedon has read to the Royal Institution, a paper " On the 

Preparation of India Rubber by Vulcanization and Conversion," his object 

ife/ne: to describe — 1, A mode of treaUn^ vaiSiia ipabihct by which new 

' are imparted to this substance*, 2., T\i& me^ \j&t?>\ft.HJaR«s\&\si 
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which these acqnired properties now render india mbber applicable. 
Vulcanization and conversion denote that combination of india mbber 
with sulphnr firom which the new properties abont to be described result. 
The process of conversion consists in submitting india rubber to the action 
of bisulphuret of carbon mixed with chloride of sulphur. The caoutchouc 
cannot, however, be penetrated by this process to any depth, and therefore 
it is inapplicable when the mass to be acted on is tluck. The process of 
vulcanization, which seems to be more applicable, is the result of many 
experiments made by Mr. Hancock, who found that caoutchouc, when 
immersed in a bath of fused sulphur heated to various temperatures, by 
absorbing the sulphur, assumeid a carbonized appearance, and lastly 
acquired the consistency of horn. It was in the course of these changes 
that it attained the state of vulcanization which Mr. Brockedon afterwards 
described. The same vulcanized condition can, however, be produced 
either by kneading the india rubber with sulphur, and then exposing it to 
a temperature of 190°, or by dissolving the india rubber in any known 
solvent, as turpentine, previously charged with sulphur. 

Having thus explained the processes, Mr. Brockedon described the 
effect which they produced on the caoutchouc : — 1, The india mbber thus 
treated remains elastic at all temperatures : in its ordinary state it is quite 
rigid at a temperature of 40°. 2, Vulcanized caoutchouc is not affected 
by any known solvents, as bisulphuret of carbon, naphtha, or turpentine. 
8, It is not affected by heat short of the vulcanizing point. 4, It acquires 
extraordinary powers of resisting compression : thus, a cannon-ball was 
broken to pieces by being driven through a mass of vulcanized caoutchouc, 
the caoutchouc itself e^biting no other trace of its passage than a 
scarcely perceptible rent. The applications of this substance appear to be 
almost ii^dnite. Our readers are familiar with the usefidness of the '' elastic 
bands," but they may not be aware that the same fabric, adjusted in size 
and strength to the purpose required, furnishes springs for locks and for 
the racks of window blinds. It is also capable of being moulded into the 
most intricate ornaments, its characteristic elasticity removing aU embar- 
rassment in relieving the undercut parts. It furnishes impervious bottles 
for volatile substances, like ether, as well as an excellent inkstand. It is 
adapted to protect from corrosion wires subjected to the action of the sea, 
as in the case of the wires required for the projected electric communica- 
tion between England and France. For the same reason, air-tubes of 
vulcanized mbber are better suited for life-boats than those formerly made 
of canvas, which are liable to be destroyed by the action of the water. A 
similar tube has been used with success as a substitute for an iron band as 
the tire of a carriage-wheel, and it is stated that a vehicle so arranged 
runs much easier than on the present plan. But, perhaps, the most im- 
portant application is in its use in railroads and railroad carriages. In 
the former, it is laid between the rail and the sleeper, and thus prevents 
the rails from indicating any traces of pressure ; and the springs connected 
with the buffers of the latter, when formed of vulcanized caoutehouc, can. 
neither be broken, nor can their elasticity be snrmovmteQL \s^ «k^ \«^^ 
of concussire violence. In conclusion, Mr. BtockeAoTi cy^'^SX-^ Oo^toJy^ 
iUastrative of the great pbyaical change induced on caoutcVou-t Vj nxsJ^rsss^- 
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zation . He showed a screw, with its recipient, both made of this substance, 
as well as a form of letterpress (like a stereotyped page) for printing. He 
also noticed its usefulness in making epithons for surgical purposes, gloves 
and boots for gouty persons, &c. — Mhenauni, No. 1018. 

INDIA RUBBER INK-ROLLERS. 

An experienced printer of Washington has discovered a mode of making 
printers' Ink-rollers of the prepared and improved india rubber : they are 
stated to be more permanently elastic, and will last at least ten times as 
long, as rollers made in the usual way, and of the ordinary materiaL 

ICARINE GLUE. 

The Lords Commissioners of the Admiralty issued instructions, in 
January 1843, to the master ^pwright of Chatham Dockyard, to have 
the mainmast of the CuracaOy 24, then fitting at that port, joined with 
Marine Glue, to test its capabilities for that purpose. The mast was ac- 
cordingly made of several pieces of timber joined together, under the 
immediate superintendence of Mr. Jeffery, and when completed measured 
28 inches in diameter and 66 feet in length, and, when put up with the 
topmast, 90 feet 10 inches. The Curagoa was soon after commissioned 
by Captain Sir Thomas Pasley, Bart., and proceeded to the South American 
station, and after serving the usual period was ordered home, and recently 
paid off at Sheemess. The vessel having been dismasted, their Lordships 
ordered that the mast should be opened, as is usual after four years' 
service, to ascertain its present condition. The master shipwright, Mr. 
Watts, at Sheemess Dockyard, in compliance with their Lordships* order, 
set eight men to work with sledge hammers and wedges to separate the 
timbers, but their whole united efforts at one time fiEuled in separating the 
joints, and only split the solid timber into large pieces. Mr. Watts then con- 
sidered it best to have the mast cut into sections about eight feet long, for 
one piece to be transmitted to each dockyard, to satisfy the master ship- 
wrights that they were correct in their judgment when they assembled iii 
committee, and reported to the Government that this invention was "one 
ef the most valuable discoveries of modem days for ship-building purposes." 
On the mast being cut into pieces, it presented a most perfect and sound 
interior throughout, and the marine glue was as perfectly adhesive as a 
fortnight after its application. The foremast, which was joined in the 
upper part in the usual manner adopted at the dockyards, was found to 
be very rotten, the parts where the wet had entered and been retained, 
yielding to the pressure of the hand like a piece of sponge, and in other 
places, where diy, crumbled into powder on being pressed. The original 
cost of a mast of the same dimensions as the mainmast of the Curacoa is 
upwards of £250 j and now that it has been proved by upwards of four 
years' trial, that "made" masts joined with marine glue are equally 
serviceable after that period as when first made, the saving to the country 
would be very great were aU the future made mainmasts for vessels and 
ahipB in the Royal Navy to be joined with that substance. — Mechanics* 
Jf^/^azine, No. 1267. See also detsdla oi TpT»N\o\3a lix.^«dm.euta in Year- 
^ook of Facts, 184$, 1844, and 1846. 
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KAKPTULICON SHEATHING FOR IRON SHIPS OF WAR. 

Mr. Nixon, in a pamphlet which he has written on the subject, admits 
that Iron Vessels are much more exposed to danger from shot than those 
of wood. His remedy is the adoption of a lining or sheathing of the cork 
and caoutchouc composition, known by the name of Kampttiiicon, patented 
by Lieutenant Walter, R.M.* The advantages claimed for this compo- 
sition are, — That in consequence of its elasticity it will immediately 
collapse after the passage of a shot, so as to prevent the entrance of water, 
thus obviating the necessity for plugs; — That it will deaden the con- 
cussion caused by the striking of shot, or in firing a vessel's own guns, 
ihviA protecting the rivet-heads; — That, from its buoyancy, it will keep a 
vessd afloat if riddled with shot, or after striking upon rocks, and will 
enable her to carry a large supply of coals vith a smaller draught of 
Ufoier; — ^And that it will prevent the loss oflfe caused by splinters, by 
their retention in the material. 

Mr. Nixon bears the following personal testimony to the value of the 
kamptuUeon :•— " To the truth of most of these assertions I can bear 
amiJe testimony, having witnessed the experiment at Woolwich on the 
4ith of September last, the object of which was principally to test the 
practicability of its adhesion to the iron unihout the use of bolt or bar of 
amy kind, four previous experiments having, it was stated, given great 
satisfiiction in other respects. A target of iron, six feet square, to which 
the Jkamptuiicon lining was attached by means of a solution prepared for 
the purpose, was erected at a distance of forty yards from a 82-pounder. 
Four shots were fired, with the iron sur&ce presented, ynth. very curious 
effect, two of which deserve especial notice, viz. the third, which, fired 
with a reduced charge to represent a long range, lodged in the material ; 
and the fourth, which, with still further reduced charge, fell, without 
doing injury, at the base of the target. It was then turned round, with 
the kampiulicon lining towards the gun, at which four shots were also fired. 
The firsit two passed through yrith nearly the same effect, opening out 
the iron to a considerable extent, but the lining closed up immediately, so 
as scarcely to admit the insertion of a small cane at either end, the centre 
being quite dose. The fourth shot, fired with a very reduced charge, 
rebounded about jfSfi^^» yards in a direct line ; thus proving that a shot 
at a long range would not even enter a vessel so Uned, It may also be 
presumed, from the wonderful resistance of the material, and its repellant 
power, that nothing under dkfuU charge would fire a shot through the two 
sides. As to its adhesive nature, it need only be said, that it occupied a 
dozen sbrong men, armed with handspikes and crowbars, a considerable 
time to detach it from the iron after all this battering. In small portions 
eat from the different targets may be seen large pieces of iron imbedded, 
which might cause frightM wounds, and even death, if scattered among a 
crew." — Mechanics* Magazine^ No. 1230. 

NEW OIL. 

A coicHUNiCATiON, from Mr. W. Taylor, has been xeaA \a ^<b ^^^^ 

• Uent WMlter'a Kamptalicon Life-boat is descri^ied iut^i^X^vc-'WS^^^^ 
Ikcu^ 1845, p. 52, 
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Institution, " On a new Oil Hani called the Gold cf Tleasnre or 
Camelina saiiva, and its importance to agricoltnrists and mannfeK^nrers 
generally, with remarks on the opportunity now afifbrded of introducing 
its cultivation into Ireland." Samples of the seed and oil were exhibited. 
" I have," observes Mr. Taylor, " paid great attention for the last twenty 
years to the cultivation of oliferous plants, the result of which has been 
the discovery of the Gold Pleasure or Camelina saliva. The plant is an 
annual belonging to the natural order Crudfera, and grows to the height 
of two or three feet ; it is a native of the most northern parts of Sibma. 
The first supply of seed was received from Professor Fischer, of the 
Royal Agricultural Society of St. Petersburgh : the soils best adapted 
to its cultivation are those of a light nature, but it does not &il to produce 
a crop on land of the most inferior description ; it has been found on- 
barren sandy soils where no other vegetable would grow. The time for 
sowing the seed is early in the spring months ; the quantity of seed re- 
quired per acre is ten pounds ; it should be drilled in rows about nine 
inches apart, and may be cultivated after any com crops, and is a non- 
exhauster of the ground. Professor Van Ost, an eminent experimental 
chemist of Belgium, says : ' If farmers did but know the value of this 
plant they woidd all grow it.' A fine oil is produced fr^m the seeds, fit 
for burning in lamps ; it can also be used in the manufacture of woollen 
goods, soap, &c., and can be sold at a cheap rate. The oil-cake made 
from this seed has also been found highly nutritious and useful in fisttt^ung 
oxen and sheep, as it contains a great portion of mucilage, albumen, 
gluten, and other matter, which when combined is found to be very 
beneficial in developing fat and lean." Mr. Taylor concludes his paper 
by referring to the present distressed state of Ireland, and the importance 
of endeavouring to introduce into that country the cultivation of so 
valuable a plant ; expressing, also, his willingness to find seed, provided 
he might be allowed to purchase the crop, which he states is worth eight 
or ten pounds per acre without the straw. 

ACHROMATIC LAMP GLASSES. 

A VERY simple contrivance, but one which is of nniv«^ importance, 
and affects all who value their eye-sight, has been recently patented. It 
consists in substituting for the glass chimneys at present in use, for gas 
lights, and oil and other lamps, glass chimneys made of blue or rather 
gray glass, which are either ground or polished, as the case may be. The 
effect of this simple introduction of a coloured medium through which 
the light of the flame passes, is to get rid of the red or yellow glare of the 
vtifiml light, and to produce a pure white light, similar or closely ap- 
proaching day-light. The relief given to the eyes by this means is at 
once experienced, and the aid afforded to artists, and painters more 
particularly, is obvious. The expense of this improvement is not more 
than that of the present mode. 

HARTLEPOOL (GAS) LIGHTHOUSE. 

A NEW Lighthouse has been constmcted u^on Wi<& ca&tATn. extremity of 
^e peninstda, jutting oat into the aea, & ie'vr imic& tcom\2&L^1^ lofsoi^ 



KECHANICAL AND USEFUL AKTS. 71 

The system adopted in the lighting arrangements, is, to a certain extent, 
both catoptric and dioptric, and the illuminative medium is gus. The 
optical apparatus embraces three-fourths of the circumference of the circle 
which encloses the light, and the whole of the rays emanating from that 
part of the light opposed to the optical arrangement are reflected or 
refracted (as the case may be), so that they are projected from the light- 
house in such a direction as to be visible from the surface of the ocean. 

The application of gas to the illumination of lighthouses has always 
been r^irded as an important and desirable step. Mr. Stevenson, in 
evidence before a Committee of the House of Conmions, remarked that 
** the great desideratum with respect to the lighting of lighthouses, was a 
gas-burner of large size, and that it was in that direction that improve- 
ment was to be sought." Hitherto, however, no gas-burner has been 
eonstmcted capable of furnishing the necessary amount of light, com- 
bined with the steadiness, intensity, and solidity of flame requisite to 
render its application advantageous as a substitute for the oil lamp. 

As a means of illumination, gas possesses numerous advantages over 
oil ; and under no circumstances are those advantages more strongly dis- 
played than in the case of a lighthouse, where simplicity in the machinery, 
&cUity of management, and certainty of effect, are objects of the greatest 
importanoe. 

Hie gas-burner employed in the preseut instance ap])ears to supply 
that which has so long been wanting ; its chief peculiarity lying in the 
method onployed to supply the air necessary to the perfect combustion of 
the gas. This supply is not only regulated with great exactness, but all 
the parts by which the air passes are placed on such angles that the im- 
^nging air is reflected and forced directly into the flame at the precise 
point in which it will conduce most powerfully to support the combustion. 
At the same time^ the requisite quantity only is admitted ; and therefore 
the flame is perfectly steady, and not, as it is technically termed, dis- 
tressed and driven into spires by too powerful and rapid a current of air. 
The inverted cone placed in the centre is hollow : and the air which is 
admitted by the tube which supports it, issues into the flame by a row of 
holes plaeed round the periphery of its base. By these contrivances, the 
burner is made to produce a rich opaque mass of flame, affording a power- 
ful and steady light; and, when placed in the centre of the optical 
arrangement of lenses, lenticular zones, and mirrors, an immense amount 
of intense light is spread over the horizon. 

The capability of gas to produce a light sufficiently powerful, has been 
satisfiictorily proved ; for, in some cases, it has been distinctly seen on 
board ships at least eighteen miles distant from the coast ; the gas, on 
this occasion, was used in its ordinary condition ; but, it has been pro- 
posed to naphthalise the gas, and, in that case, the power of the light ^ill 
be increased by at least twenty per cent. 

The Hartlepool Lighthouse was built and the optical apparatus 
planned by Mr. Stephen Robinson, Civil Engineer. The burner is that 
patented by Messrs McNiell and Co., 60, St. MartviLV\v(i^, ^V^ ^\Xfi^\)?^ 
those employed in the Lighthouse, and all the arr«ft%em€;iv\& ^w\\NgB&ft% 
nili gaa.—Jdrui^edfrom the Illustrated London Hfem^ ^^. '31.'^'^. 



72> T£AR-BOOK Of FACTS. 

PRAIRTE CARS. 

A STRIKING improyement is the Prairie Car. This invention is not 
presented with the noisy pretensions that frequently characterize the advent 
of new discoveries, but seems to chum for itself no more than experiments 
justify us in believing it can accomplish. It is not intended to rival the 
railroad system, where that can be successfully established and sustained ; 
but it is intended for prairies and other level and unbroken groonds, 
where no road is necessary to be built for it, and where the amount of 
travel and transportation will not justify the construction of railroads. 
Within these limits it promises great usefulness, as there are extensive 
regions in the west which present an appropriate field for its successful 
operations. 

The prairie car consists of a frame of proper strength and dimensions 
to sust^n the steam engine or other superincumbent weight. This frame, 
instead of resting upon ordinary wheels, is supported by hollow cylinders 
of a convenient dutmet«r, and very wide tread. These cylinders are 
placed upon axles, and constitute the driving wheeb. The cylinders are 
made hollow, for lightness, and dose, to prevent the entrance of mud or 
other matter, and the tread is very broad, to prevent sinking into soft 
earth, &c. Two smaller wheels of siqtilar construction are placed upon 
axles in a separate frame, at one end of the car, to guide it. This frame 
turns upon a pivot, by which it is connected with the main frame, and is 
operated by such means as are convenient for steeriug. The foregoing 
are the prominent features of the car, or locomotive. The propelling 
power is applied to the driving wheek in any convenient way. There is 
much originality in the idea of traversing the prairies by steam cars, upon 
their natural and unbroken surfaces, and much merit in adapting the cars 
to the nature of this novel undertaking. — Report of the American Com- 
missioners of Patents; Mechanics* Magadne, No. 1225. 

THE PATENT MILE INDEX. 

This contrivance for measuring and indicating the distance travelled by 
carriages, has been invented by Mr. H. Von Uster. The invention is 
equally applicable to private carriages as to cabs and other public vehicles ; 
one of its advantages being that there is nothing unsightly in the appa- 
ratus — which can scarcely be seen when the carriage is in motion. A 
piano-spiral rotator is concealed within the hoop of £be nave of one of the 
hind wheels, and gives action to a shaft or smidl rod of iron which is car- 
ried horizontally nearly as far as the opposite wheel. At this point a 
universal joint connects the horizontal with the vertical rod, whidi latter 
continues the action into the body of the carriage under the seat. Here 
two or three wheels give motion to a suitable shi^ or chain, which is con- 
cealed between the pannels of one side of the carriage, and terminates near 
the roof in a dial plate provided with two faces, one inside, for the use of 
the passenger, and the other outside, in which the driver and his fare can 
together note the position of the hands before the latter steps into the 
cab. Both dials have exactly the face of a clock ; being each furnished 
with an hour and a minute hand — and Vionis,'hBM-\io\ff%, voiiminutes, being 
indicated on the dial precisely aa in tkie oTdiosrj \m<^^\^Kft. K^ ^^ 
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hands perform the circuit of the dial, the divisions of hours, half-hoiirs, 
and minutes, correspond exactly yrith the miles, half-miles, and fractions 
of a mile actually traversed by the vehicle. Thus, if the dials indicate 20 
minutes past 12 when the passenger enters the cab, he will know that he 
has travdled exactly a mile when the dial within points to 20 minutes past 
1 — a nule and a half when it points to 10 minutes to 2 — ^two miles when 
it arrives at 20 minutes past 2 — and so on. A small circle within the 
dial &ce, with a pointer answering to the second hands of a watch, enable 
tiie owner of the carriage to satisfy himself.as to the total number of miles 
which the vehicle has travelled in any given period. The passenger is 
thus supplied with a perfect check against overcharge ; while the propri- 
etor has the means of knowing the amount of mileage actually performed. 
^Mkena^uTn, No. 1029. 



VOTE-TAKING MACHINE. 

A CONVICT in the States Prison of New Jersey, has invented a machine 
for taking the "yeas" and " nays" in l^slative assemblies. When put 
into use, it is to stand at the clerk's table, and from it two wires are to ex- 
tend to the desk of each member, terminating in two knobs, one of which 
should be marked yea, and the other nay. When the question is to be 
taken, and it is announced by the chair, the clerk unlocks the machine by 
toodiing a spring, and every member pulls one of the knobs attached to 
his desk. If he wishes to vote yea, he pulls the yea knob ; if he wishes 
to vote nay, he pulls the nay knob ; the whole being done simultaneously 
and in a moment. The clerk then turns a small brass crank, part way 
round, and then figures appear before him, in the machine, one of which 
gives the number of yeas, and the other the number of nays which have 
been voted, and the third the aggregate of all the votes taken. At the 
same time, and without any additional movement, the yeas and nays are 
all distinctly registered on the clerk's catalogue of members, which is 
printed pretty much in the usual form ; the persons voting being marked 
by a small round hole pricked through the paper. All these operations 
are done with unerring certainty, and the whole should not require more 
than a single minute. The size of the house, pr the number of members, 
will make no difference in the time required. As soon as all the members 
who wish to vote have pulled their wires, the work is complete. The 
derk then has only to turn his crank, and in an instant the number of 
yeas and nays, and the aggregate votes, stands before him, in large figures, 
and all that he has to do is to declare the result. His marked register 
will, at the same time, show how every member has voted." — Boston 
Daily Jeheriuers Mechanic^ Moffozinet No. 1230. 



8EWIN0-MACHINE. 

The American papers mention a Machine invented by one EUas 
Howe, which Sews beautifid and strong seams in cloth with great rapidity. 
The following claims are in the words of the patentee : — 

'* The HfHng of the thread that passes throug\i Vq& xaa^^^, ^^ \s\ ^^ 
liflanff rod, for theparpote of fonmng a loop of \oo«& t\ae»i<i>^%XSsk\A 
be aAaequeaUy drawn in by the passage of tlie BbM\.\le *, %«^>^v\ii!iE^'t^ 
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being farnished with a lifting pin, and governed in its motions by the 
guide pieces and other devices. 

" The holding of the thread that is given out by the shuttle, so as to 
prevent its unwinding from the shuttle bobbin, after the shuttle- has 
passed through the loop ; said thread being held by means of the lever, or 
clipping piece. 

" The manner of arranging and combining the small lever, with the 
sliding box in combination with the spring piece, for the purpose of 
ti^tening the stitch as the needle is retracted. 

" The holding of the cloth to be sewn by the use of a baster plate, fur- 
nished with points for that purpose, and with holes enabling it to operate 
as a rack, thereby carrying the doth forward, and dispensing altogether 
with the necessity of bi^ng the parts together." — MeeAanics' MagaoMUy 
•No. 1231. 

ASHE*8 SAPETY BANK LOCK. 

Mr. W. Ashe, of New York, has patented a new Lock, which, ac- 
cording to the Scientific American, is expected to supersede all other bank, 
and safe locks, on account of the impossibility of its being picked or 
opened by any person but by the person by whom it was last locked. As 
there is no key required, and, consequently, no key-hole — and as any per- 
son making an attempt to open it cannot, possibly, tell the stage of pro- 
gression unless he is made acquainted previously yrith the secret — and 
even should he be informed how to open it one time, the person closing 
the bank, safe, or store, or whatever may be the place secured, can so 
alter the arrangements, that no other person but himself can open it 
again ; the manufacturer of the lock being himself equally incapable, 
without information as to the state of the lock previous to its being shut. 
The principal construction of the lock is a number of counter bolts, 
passing through the mam bolt, acted upon by screws each having eight or 
ten turns : the more screws and bolts, the more difficult it wodd be 
to open it ; but four screws having ten turns, doubled and quadrupled, by 
halves and quarters multiplied by the number of screws, make the varia- 
tions calculable. Supposing the screws be all turned at random, after any 
attempt to open it ; the person acquainted with the manner of opening 
the lock proceeds to turn all the screws to the far end, as far as they wiU 
go : then he knows the number of turns or half turns required to bring 
all the counter-bolts, with the apertures, to such a position as to admit 
the passing of the bolt, which flies open by the action of the spring, when 
properly arranged. It would be as easy for a man to sit down and play 
all the games that can be played on a chess-board — or to attempt to spell 
all the words that could be spelled with the twenty-six letters of the alpha- 
bet — as it would be for him to turn the screws to all the variations 
they are capable of being placed in. 

NEW SAWING-MACHINE. 

■ Tbot. Paradat has described to the Royal Institution, a working 
modeJ of a Sa wing-Machine, invented, "by "Nli. C»wi\flWi. By this engine 
wood can be cut into corves of double curuoture, Vj.. e. csoss^^ \sl \.^^ 
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planes.) This is effected hj the saw being made to turn on a vertical, 
while the wood is tnmed at the same time on a horizontal, axis. 



Jones's hobtice cuttino-machine. 
This new machine is thus described in No. 221 of The Builder:-^ 
" It consists of an upright firame, in front of which, at a convenient 
hdght for the workman, is fixed a piece of timber, called the table, on 
bolts working in slots in the front of the frame, to regulate the height of 
the board in which the mortice is to be cut. llie mortice-chisel is fitted 
into a collar, taming in an arm at the top of the machine ; and this arm 
is a^usted to the thickness of the timbor to be morticed, by means of 
a slide. This collar is connected by a vertical rod and springs, with a 
treadle, and while the wood is guided by the hands of the operator, the' 
n^d action of his foot on the treadle brings down the chisel, and forms 
the required mortice in a very short space of time, and much more truly 
than it ctmld be done by hand : the action of the springs is to force up 
the tod from the wood, the latter being kept firm in its place by two pro- 
jecting brtkdEets. The saving in time must be very great. We trust 
tlfeB inventor will reap the reward of his ingenuity, and we do not hesitate 
to direct attention to the madiine." 

CASK-HEADING MACHINE. 

A C0BBE8P0NDENT of the Scieniific American,wn\xa^ from Brunswick, 
Me, informs us that a Machine for cutting out and chamfering Headings 
for Casks, has been invented and put in successful operation in that place, 
and cats out a thirty-two inch head in less than one minute. The fol- 
lowing is given as a brief description, though it will not be readily under- 
stood without an illustrative cut or drawing. The outer frame consists of 
two npright posts, with two horizontal gurths. On the lower girth lies 
a circular table, in which a number of brads or spurs are inserted, to pre- 
vent the pieces from spreading after being jointed and dowelled. Between 
the girths is a sliding frame, to which is attached a plane or spoke cylin- 
der of a diameter to suit the heading to be cut. This cylinder is confined 
to the sliding firame by a hollow iron shaft, on which is a tight and loose 
pulley for propelling the machine. Through this shaft extends an iron 
rod, on the lower end of which is confined a damp or collar, which is 
pressed down by a weight or lever to hold the boards upon the table con- 
taining the spurs, as before named. In the outer sur&ce of the 
cylinder are grooving tools or cutters confined by keys or screws. The 
sliding frame is pressed down by a lever, and raised by a weight 
or spring. In connection with the grooving tools are cutters for level- 
^g the diime. See '* Cask-making by Machinery," Year-book of Facts, 
1847, p. 82. 

NEW DRAINING-TILE MACHINE. 

This invention, patented by Mr. W. Hodson, of Hull, consists of 
day being taken from the solid earth and put into the Machine, where it 
is tempered or manufactured into draw or pipe Tilea s.t o^<& q-<^t«^Cycsv^. 
Frran one to tweii^ pipes, or tiles, can be produced. s.\. «^ \ivai<&, "ir^^^^ 
^ aid of manuid Jmout, farther than wheeling c\«y \a \X3kS^ T&A$3fi^^^ 
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which 18 worked by one hone ; consequently, hand labour is superseded, 
and likewise all pipe tile making by hand machines, which have hitherto 
been brought before the public. Stony day is of little importance to 
the machine, as all stones are crushed before the operation of forming the 
pipe or tile ; which will be the means of using some days that, although 
of a good quality, could not be brought into use. 

Osborne's steam plough. 

The practicability of applying Steam power to the Plough has formed 
a probl^ of some thirty or for^ years' standing, and has engaged the 
attention of many ingenious men ; but to this day it remains unsolved — 
ploughing by steam is practised nowhere. Yet, to assume the thing 
impossible, would be to admit a limitation to the powers of steam and 
the resources of mechanical art, strangdy at variance with the aU-subduing 
character of their past triumphs. 

To effect this great object, Mr. J. T. Osborne, of Demerara, has 
patented a plan, which seems chiefly distinguishable from those which 
have preceded it in the employment of two engines and two ploughs for 
each course of ploughing, (instead of one of each ;) each engine being 
fitted with two dnuns, and ropes or chains, which cause a simultaneous 
and redprocating progression of the two ploughs in opposite directions. 
The following details we extract from Mr. Osborne's spedfication : — 

First. — ^To till, by means of steam or other power, an open fidd or 
piece of land, not intersected by roads, or canals, or wide ditches, I make 
use of two locomotive engines, similar to those used on railways, except 
that the power of the pistons is differently applied. I place them on the 
laud to hd tilled, at distances of from 100 to 200 yards apart, and exactly 
opposite the one to the other. I cause them to traverse the land on tem- 
porary rails, laid for the purpose in paralld lines, at right angles to the 
direction in which the land is to be tilled, that is to say, in which the 
furrows are to run ; and J employ the pistons of each engine to produce, 
by means of intermediate gearing, a continuous revolution of two drums, 
placed on the near side of each engine, or that side which faces the 
opposite engine, and on the same framework as the engine, which drums 
have attached to them chains or ropes, by means of which two ploughs, 
or other tilling: machines, are simultaneously drawn in opposite directions 
from one side of the fidd to the other. In order that the ploughs and 
ropes, or chains, may be correspondingly advanced, the following arrange- 
ments are adopted. Each plough is provided with an extra outrigger 
(laid loosdy on two crutches alSxed to the plough frame) of a length 
equal to the breadth tilled by each plough in each entire remove of the 
engines, and the breadth of one furrow more, which extra outrigger is sub- 
stituted for the other, when the plough comes to its last course of work, 
(in each remove,) so that it shall lay down the chain or rope for the next 
return course on the advanced line, at which that plough has to resume 
operations. 

Each plough again, when it comes to the end of its last course of work, 

is directed by the person superinteudiuj^ iX% o^t«1\qu. on. to an inclined 

plane, £Utached by hinges to the near aidA ol c»i.^«a^^^\£u^^^sj^s^ 
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raises it free off the ground, and on which it is held till the remove of the 
engines has heen effected. And so the work goes on till the whole field 
has been ploaghed. Rails may be laid down at once for the whole 
distance which the engines have to travel over, or two lengths only may 
be made use of, one to be always employed in sustaining the engine, and 
one to be taken up from behind at each entire remove forward of the 
engine, and rescrewed into the front ends of the rails left on the ground. 

Secondly. — ^Where the field to be tilled is bounded on the two sides along 
which the engines have to travel by canals or ditches filled with water 
of depth enough to float boats or punts, I place the engines in such boats 
or punts, and make the drums to slide on their axes, so that they can be 
raised or lowered to suit the relative levels of the ground and water. 
An arrangement of this description is represented in fig. 5 of the 
annexed engravings. Or should the field, though thus bounded on two 
sides by canals or wet ditches, happen to be of too great a width to be 
Biastered at one ploughing or tilling, I make use of each caual or ditch as 
a substitute for one line of rails only, and lay the other on the ground, as 
in the case first herdnbefore provided for. 

Mr. Osborne concludes by describing in his specification several sorts 
of ploughs proper to be used in combination with power engines on the 
preceding plan. — (See No. 1225 of the Mechanics* Magazine, for the 
iUustrateid details.) 



BOWER AND PETIT S SCREW PLOUGH. 

This is an ingenious application of that most powerful instrument, the 
Screw, to the tiUing of land ; but how far it is cdculated to supersede the 
stnd^t-going ploughs now in use, practice only can determine. We can 
suppose that a plough of this sort might be applied with advantage to light 
soils, but should doubt its applicability to wet and clayey lands. The in* 
ventors describe their invention as employing a tiller formed of a cylin- 
drical shaft, or drum, having a number of radial cutters, or prongs, or tines, 
either straight or curved, attached thereto, at right angles, and arranged 
round it spiralwise, so as to pi-esent the appearance of a screw, and in com- 
bining therewith the mechanical auxiliaries necessary for the same to 
penetrate the soil. — (For the details of this invention, see No. 1225 of 
the Mechanics^ Magazine.) 



NEW ZEALAND PLAX. 

M. BoussiNGAULT has read to the Academy of Sciences, at Paris, the 
report of a committee on a paper by M. Vincent relative to the means 
employed, in detecting; by a chemical test the admixture of johormium 
ienaxy or New Zealand Flax, with the hemp and fiax of European growth 
and preparation. It appears that the phormium tenax does not possess 
certain qualities essential for naval cordage, and it was considered im- 
portant to discover the means of detecting the presence of this article. 
M. Vincent has found that if the phormium tenax be immersed in pure 
nitric acid, its fibres, owing to the presence of someaiol\csvjfc^\,«xi<5fc,\^«i 
a blood -red tint; which is not the case with thelietap an^ i\a.i ^tkiXK.^^^^ 
ase in the navy. Thus it is very easy, by subjecting a xo^^e \.o Wvt ^t^K-ovv ^1 
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nitric acid, to discover whether there has been any admixture of phormium 
tetiax. The Report of the Ck)mmittee confirms the statement made by 
M. Vincent. 



PIGMENT TO RENDER WALLS IMPERVIOUS TO MOISTURE. 

We have lately seen specimens of cement, stucco, and imitations of 
jasper, marble, porphyry, and agate, of considerable beauty, formed, as 
we are told, by a process derived from the Chinese. The leading feature 
of these operations is the conversion of common cheap materials into 
substances of value to builders : — 1st. A cement, equal in other respects 
to Parker's, which, as is asserted, remains uninjured by the heat of diim- 
ncys or of the sun, and impervious to frost. — 2d. An easy mode of re- 
converting sand or pulverized carbonate of lime into compact stone. — 
8d. Imitations of various sorts of crystallized minerals, more diversified 
than scagliola ; and, 4thly. A vitreous surface, which is applied with the 
brush over the other substances in thin coats, like paint. Mr. W. Couch, 
the possessor of these secrets, is an old plasterer, — in early life foreman 
to James Wyatt, and afterwards, for ten years, in a similar capacity to 
Messrs. Cubitt, whose service he left to go abroad. He visited Canton, 
South America, and the Sandwich Islands, where he obtained a know- 
ledge of some things which he believes to be unknown in England. An 
able artist, who has examined the Vitreous Pigment, says, it appears to 
be a complete answer to one important query of the Royal Commission 
as to the success of fresco painting, and would, in many ways, secure ar- 
chitects and builders from annoyance from wet and expansion, consequent 
on moisture. The cost of the new Pigment, or varnish, is fourpence 
per square yard for each coat, two or three being required. — Abridged 
from The Builder, 

PNEUMATIC INSPIRATOR. 

This instrument has been invented by Mr. Startin, for the use of Dry 
Grinders, Divers, Firemen, &c. ; also for the Administration of Sulphuric 
or other Medicated Vapours. To give an idea of the extent of this evil, 
we need but refer to the statistics of mortality among dry grinders of 
needles or cutlery ; by which it appears that the minority of deaths occur 
between the ages of 26 and 30. After enumerating the various trades by 
whom such au instrument might be used with advantage, the writer pro* 
ceeds to describe the apparatus — which consists of a thin case of metal, 
glass, or other substance, 1^ inches deep, 2i long, and 8i in breadth at 
the base ; and is so constructed as to cover the mouth and nostrils, and 
is retained on the face by an elastic band. This case is provided with twa 
valves, made of vulcanized Indian rubber. One is in front of the 
case, and opens outwards ; the other is in the bottom, below the mouth, 
and opens inwards. A tube is attached to the case below the latter valve, 
and opens into the external air : or it may be fixed to a vessel carried in 
the folds of the dress, and arranged with a tube having one opening to 
the air, whilst its lower extremity is immersed in a fluid which shall ab- 
3orb or neutralize the noxious pedicles, 
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M. SOTE&'S MODEL SOUP KITCHEN. 

DxJBiNO the late scarcity of food in Ireland, M. Soyer, the chrf-de- 
cuisine of the Reform Club, submitted to the Goyemment a novel plam for 
the construction of a Kitchen, by which great economy of materials might , 
be secured ; and upon this suggestion M. Soyer was commissioned to 
construct a depot at Dublin, which has been folly to answer its purpose. 
As the plan is original and ingenious, we subjoin its details : — 

The exterior and coyering is of boards and canyas, enclosing a space 
of 48 feet long, and 40 feet wide. 

The interior consists of a steam-boiler, on wheels, 13 feet long, and 4 
feet wide, with a glaze-pan oyer it, capable of containing 800 gallons, and 
at the end an oyen, to bake 1 cwt. of bread at a time ; all heated by the 
same fire. Under the boiler is an excayation to contain coals, and round 
it an elevated platform, to giye access to the glaze-pan. At the distance 
of 8 feet, round the lx)iler, are 8 iron bain-m4xne pans, with covers, 6 
feet long and 22 inches wide, on wheels, and made double, to be boiled 
by steam, and contain, together, 1000 gallons. At each end, extending 
between the pans, are the cutting-tables — at one end the meat, and at 
the other the vegetables ; and under which are placed wooden soaking 
tubs, on wheels, and chopping-blocks for the meat-drawers and sliding, 
shelf. Four feet beyond these is placed a row of tables, 18 inches wide, 
in which a hole is cut, and therein is placed a quart iron white enamelled 
basin, with a metal spoon attached thereto by a neat chain : there are 100 
of these, and this table forms the outer boimdary of the kitchen ; leaving 
a space of 2 feet 6 inches between it and the wall. Inside of the table 
are fastened tin water-cases, at the distance of 10 feet apart, containing a 
sponge, &c. to clean out the soup-basins. 

Round the two supports of the roof are circular tin boxes for the con- 
diments. Seven feet from the ground, at each comer, is placed a safe 6 
feet square and 7 feet high, with sides of wire, for ventilation, which con- 
tains, respectively, meat, vegetables, grain, and condiments. At the 
same elevation as the safes are sixteen butts, containing 1792 gallons of 
water. 

At the entrance, in the centre, is the weighing machine. The fire 
being lighted, a certain quantity of fat or dripping is placed in the glaze- 
pan, and in the soup-pans the farinaceous ingredients, or thickening, 
along with the water. As soon as the fat is melted in the glaze-pan, the 
vegetables, cut into thin slices, or dice, are placed therein ; after the lapse 
of ten minutes, the meat, whicii has been previously cut into small pieces, 
is added, and allowed gradually to fry, until the juice is extracted, and a 
good glaze formed, wMch will be in about 35 minutes. 

The condiments are then added, and the glaze is removed, and distri- 
bnted equally in the bain-marie pans : it is boiled for 20 minutes, and the 
soup or food is complete. This is the time used in making the soup, 
when such farinaceous ingredients as flour, oatmeal, and rice or barley, 
previously soaked, are employed ; but peas, Indian corn meal, and many 
other ingredients, will tsike longer boiling. It is then ready to be t^- . 
moved by ladles into the basins in the surrounAing ta\A^%. Ox^Xsv^'fe "Cssr. 
tent is a zigzag passage capable of containing 100 i^^t^ooaSsL ^ ^tm&^ 
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«pace in the open air ; at the entrance is a check-derk, and an indicator, 
or machine which numbers every person that passes; and on the other 
side is a bread and biscuit room, where those who have partaken of the 
soup, and are departing, receive, on passing, a quarter of a pound of bread 
or savory biscuit. 

MANUPAOTUEE OP SALT. 

A PLAN has been submitted to the Polytechnic Institution, of an im- 
proved apparatus for the Manufacture of Salt ; by means of which it is 
estimated that six pounds of Salt can be produced for each pound of coal 
employed iu the process. One feature in this improvement consists in 
part in keeping up a partial vacuum by means of air-pumps. It appears 
to us, however, that this branch of business may be brought nearest per- 
fection by evaporating the brine in covered aii'-tight kettles or cauldrons, 
and conducting the steam into the top of a tall cistern — say 25 feet high 
and 5 feet in diameter — nearly filled with cold water, and conmiunicating 
at the bottom with a river or pond, but without admitting air. The 
communicatiun between the boiler and the cistern must be kept closed till 
the boiler is adjusted, and then being opened, the steam will he con- 
densed as fast as it passes into the cistern, and the weight of water in the 
cistern will tend to maintain a vticuum in the boiler, without the uvft of 
air-pumps. If the surface of the water in the cistern become too much 
heated by the steam, a very slight agitation will bring up the cold water 
&om the bottom, while the heated water will pass out of the eistern 
(which may be entirely open at the bottom) into the river or lake below. 
This cistern or cylinder may be made of wooden staves and hoops, and 
the external atmospheric pressure will tend to keep it tight and secure. 
A similar method might be employed to advantage in the oumufaeture of 
sugar. — Patent Journal^ No. 44. 

ETHEBIZATXON OP BEES. 

Mr. Hilton, of Great Marylebone-street, the author of the " Fraetieal 
Bee-Keeper," has applied Ether to Bee-hives, in order to reduce the Bees 
to a state of stupefaction, whilst the comb and honey are removed. The 
apparatus used is very simple. " The ether was put into a glass vessel, 
to which a flexible tube was affixed, which was introduced beneath the 
hive (a glass one) through a small hole in a platform on which the hive 
was placed. The glass vessel was then set in a larger vessel of warm 
water, by which the vapour was subtilized. In seven minutes the vapour 
completely stupefied the bees, who fell inanimate to the bottom of the 
hive. The hive was then removed. The atmospheric air revived the 
bees in about ten minutes, and in a short time after they were fully reco- 
vered. The same efiects were then produced by the fumes of burnt nitre 
in another glass hive. The stupefaction of the bees was more immediate ; 
but their recovery on exposure to the atmospheric air was obtained. 
Another experiment was made on a third hive, by igniting the species of 
dried fungus called a ' powder-pufi*,' and the result was similar. The use 
of Ether, however, appeared more manageable, the strength being more 
capable of regidhtiou than that of e\l\\et Y\ie mUt «tVtk&'' ^^^«-^uffw* 
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It was, moreover, more pleanl^, and less likely to occasion accidents." 
The honey is not likely, it is said, to he affected with the vapour of ether. 
It is 80 extremely volatile, that its powers are dispersed hy the atmos- 
pheric air ahnost immediately. The Toronto Banner states, that the 
Albany hatchers now administer ether to the animals which they are 
about to slaughter. 

PUEIPICATION OP WATER. 

Prof. 8ollt, in a paper read to the Royal Institution, has suggested 
various methods of Freeing Water from Impurities. Carbonate of lime 
is decomposed by the mixture of muriate of ammonia with the water which 
contains it. This practice has been found efficacious in preventing deposits 
in steam-boilers. Gypsi^n may be thrown down in the form of carbonate 
of lime, by adding carbonate of soda. A very ingenious process for the same 
)9urpose was also exhibited : — by filtration through oxalate of baryta, sul- 
phi^ of lime is entirely separated from its solution. This operation may 
still leave a trace of the oxalate of baryta in the purified water. This 
small contamination, however, may b6 entirely removed, by making the 
fluid pass through a second filter of phosphate of lime ; when the water 

will become perfectly pure. 

stereochromt. 
A communication from Professor SchottlauCT, ot Munich, acquaints 
us with particulars of a new invention for painting upon walls, discovered 
by himself, conjointly with Herr Fachs, Counsellor of the Mines, to be 
called Stereochromy. Its peculiarities are stated as follows : — 

" Far greater ease in its manipulation than fresco. The ground, is not 
laid in patches, but by one single operation. The colours, prepared in 
distilled rain-water, iske such &m hold as not to be disturbed or altered 
by any subsequent washings or shades, while the process of painting may 
be carried on with any amount of intervals, thus rendering a far richer 
finish possible than with fresco. After the picture is finished, it is satu- 
rated with a fluid, which unites the ground and the colour into a mass of 
the consistency of stone ; desiccations being thereby rendered impossible. 
The colours are of greater strength and brightness than with fresco, 
though without the slightest glare or reflection as of oil. It resists all 
atmospheric influences, — humidity, evaporation, &c. A test no less ex- 
treme than the burning of alcohol, has been applied to it, witl^out the 
slightest change or deterioration." — Athenaum, No. 980. 

beet-root bread. 
M. Paten has communicated to the Academy of Sciences, at Paris, an 
account of the Use of Beet-root in the making of Bread. He commenced 
by observing, that hitherto most of the substances proposed as an eco- 
nomy in pamfication, have presented disadvantages more or less serious. 
The flour of potatoes communicates a disagreeable taste, owing to the 
essential oil ; and by the addition of the potato in the mass the bread, 
becomes more compact and less nutritive. The flour of beans, peas, 
haricots, &c., may increase the quantity of nutritive power in bread ; but 
if the proportion be large the bread becomes more \)TON<nv, xasst^ \«»r5 , 
aaoidoiaD. unpleasant taste. The use of beet -root, a«y& ^.'^w^txi, S& ^^ 

o 
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tended with very different results. Bread made of equal parts of beet- 
root and wheaten floor presents difficulties in the panification ; but in the 
proportion of one-third beet-root and two-thirds flour there is no diffi- 
culty in the making or baking, and the taste of the bread is agreeeUe 
even when it is five days old. Tn order to ascertain the nutritive quali- 
ties of bread thus prepared, M. Payen submitted it to a chemical analysis ; 
of which the following are the results : — In the first place, it contains 35 
per cent, of water. In admitting, according to the analysis, first, 12 per 
cent, of water in the flour, 13 of azoted substances, 6 of sugar, dextnne 
and cellulose, 67 of starch, and 2 of saline matter, — second, in the beet- 
root 855 of water, 14 J of dry substance representing 1'86 of azoted sub- 
stance, 0'8 of saline matter, 1*55 of ceUolose, pectine, fatty matter, &c., 
and 10' 8 of sugar, we find, as has been proved by direct analysis, that 
bread, in the making of which 33 per cent, of beet-root has been used 
with 67 per cent, of flour, differs chiefly by a slight diminution of azoted 
substance from that in which flour alone has been used. This difference, 
however, is equal to only 0'66 per cent. Bread made from flour alone, 
contains 9*75 per cent, of azoted matter ; bread made of two-thirds flour 
and one-third beet-root, contains 9*10 per cent, of azoted matter. Thus, in 
point of nutrition, the beet-root bread made as above stated, is, with a 
difference scarcely worthy of notice, as nutritious as bread made entirely 
of flour. 

PRESERVING PRUIT AND VEGETABLES. 

Mr. Newton, of Chancery Lane, has patented certain improvements 
in Preserving Fruits and Vegetables. This invention relates to an appa- 
ratus for the purpose of maintaining the temperature of the fruit, vege- 
tables, &c., to be preserved, at the constant temperature of 82° Fah., or 
thereabouts ; it is thus constructed : — an oblong pit is excavated in the 
earth, and lined on all sides with a brick wall ; at a little distance within 
this brick wall another of plank is built, and again within this another ; 
and between these two plank walls, charcoal, tan-bark, or any other bad 
conductor of heat, is loosely packed. The space included by the planking 
is divided into two equal compartments, by a double plank partition, 
packed as above described : one of those compartments is to serve as an 
ice-store, the other to contain a box which fits to the compartment, and 
in which the fruit, vegetables, &c., are to be placed : this box is sur- 
rounded by several tubes, for the purpose of holding water, and are so 
placed that the water can be added with facility : the cover of this box is 
in the form of a flattened pyramid, with a trap-door in it, by which the 
box is filled or its contents removed, as required. The ice compartment 
has a similar cover. On the cover of the ice-store, and also on the cover 
of the fruit-store, a small quantity of ice is placed, which by thawing, and 
the ice-cold water trickling down through the packing, between the planks 
above described, maintains the fruit, &c., at an uniform temperature, but 
should the temperature sink below freezing point (which woiidd injure the 
fruit), then water is to be poured into the tubes. Surrounding the fruit 
compartment, a channel is provided, by which the water from the melting 
ice runs oft. When the apparatus is in use the whole is roofed in with 
shallow panB, containing charcoal dust, oi «n^ Q\]ti<ex i^sii^i-^afi^s^s^KiL ^ 



MECHANICAL AND USEIXTL ASTS. 83 

lieat. The preserving apparatoB maj be constructed without the ice-store 
where a supply of ice is kept or easUy obtained. 

The daim is for the preserving apparatus, above described, either with 
or without the ice-store. — FcUetU Journal, No. 44. 



PBOFESSOB SCHOENBEIN'S DCFSOYEMENTS IN PAPEB. 

The author has discovered a method by means of which the following 
properties may be given to the paper in common use : — 

1. Prepared paper has much more tenacity and greater consistency 
than common paper. 

2. When dipped into water it does not lose its consistency, but is af- 
fected as parchment would be. 

3. It receives with equal fitcility both writing and printing ink. 

4. It does not require sizing to render it suitable either for writing or 
printing. 

5. I^e iiynrious effects produced by the chloride of lime are avoided in 
pirepared paper. 

M. Schoenbein states that his process is simple, inexpensive, and easy 
of application, and that the new paper offers many advantages, particularly 
for bank notes and for paper hangings. 

The vegetable fibre of this paper renders it possible to make of it a sub- 
stance as transparent as glass, and impermeable to water. The author has 
made of it bottles, balloons, &c., the sides of which may be made as thin 
as a pUte of mica. 

Another property of this paper is, that it developes a very energetic 
electric force. By placing some sheets on each other, and simply rubbing 
them once or twice with the hand, it becomes difficult to separate them. 
If this experiment is performed in the dark, a great number of distinct 
flashes may be perceived between the separated surfsices. The disc of the 
electrophoms, placed on a sheet that has been rubbed, produces sparks of 
some inches in length. A thin and very dry sheet of paper, placed against 
the wall, will adhere strongly to it for several hours if the hand is passed 
only once over it. If the same sheet is passed between the thumb and 
forager in the dark, a luminous band will be visible. Hence it is be- 
lieved, that this prepared paper will answer to make powerfal and cheap 
electrical machines. — Letter from M. Schoenbein to M, Dumas ; Me- 
ekanici Magazine^ .1 

OBNAKENTAL GLASS. 

Mb. Apslet Pellatt* has read to the Royal Institution, a paper 
*' On the Manu&cture of Ornamental Glass." Having referred to a dis- 
course delivered at the Royal Institution by his brother last session, " On 
Plate, Crown, and Bottle Glass," Mr. PeUatt characterized flint glass as 
distii^guished from these, by having oxide of lead as one of its ingredients. 
It is to this material that flint glass owes its peculiar brilliancy. Having 
described the process of mixing the materials, Mr. Pellatt stated that this 

* Mr. Pellatt has in the press an elegant volume entitled, ** OQx\!CA\XNsk ^\ 
Glass-making," in whicb the rarest productions, as weU aa t\ke T&n«\.\M«»Mv 
ftal proceaaea of Ornamental Glaaa Manufactare, 'wUi be OLSSCiVlb^^, «S)9\.*^^ar 
tnted by coJoand eDgravings. 
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mixture was exposed to intense continnoiis fusion for from forty-eight to 
sixty hours, so as to drive off all interstitial air bubbles. He further stated 
that if this fasing heat were continued too long, a greenish tinge and 
a gelatinous structure would be communicated to the glass. He concluded 
this part of his subject by inviting attention to a lump of flint glass 
mixdl and fused by a committee consisting of Sir H. Davy, and Dr. 
WoUaston, at the Falcon Glass Works. 

Mr. Pellatt then proceeded to illustrate not only by diagrams, but by 
the actual process performed by his workmen, (a " little-go" furnace hav- 
ing been fitted up by him iu the Institution for this object) — the physics 
qfff/ass mant^acture, the effects of rotary motion, of the simple force of 
granulation, of cohesion, as exhibited in the mode of shaping wine-glasses, 
&c., and drawing tubes. The operation of wetting off (t . e. the contrac- 
tion and consequent fracture of the glass on the sudden application of cold) 
was also described. Mr. Pellatt next detailed various other manipula- 
tions, as the peculiar welding of glass by contact. He noticed the projecting 
moulded pillars which exhibit the brilliantly refractive effect of cut glass ; 
and mentioned that these, though invented recently by Mr. James Green, 
appear from the similarity of their exterior as well as interior structure, 
to have been manufactured by the ancients by the same process as is 
adopted now. This was inferred from the similarity of s^cture of a 
specimen of Roman glass dug up in the City of London. The operation 
of moulding glass was exhibited ; and an ingenious machine for blowing 
phials of uniform size, without seam, was shown. The elasticity of glass 
was illustrated by the rebound of glass balls of about three inches diameter 
from a polished iron slab to about three-quarters of the height from which 
they were dropped. 

jfiir. Pellatt next entered on the philosophy of annealing as a contracting 
process, and experunentally exemplified its effects. He mentioned that 
barometer and thermometer tubes were often left unannealed, because in 
that state they contracted only half as much as if they were annealed. 
The process of casxTig (e. e, of laying colours on white glass) was then 
practically shown by the workmen, who covered a white toilette«bottle 
with blue about the thickness of an egg^sh^ll. 

Mr. Pellatt exhibited a vase of the exact size and shape of the PorUand 

Vase — having a thick exterior coatinec of dark blue glass on which a 

white enamel glass casing was laid. The engraver had cut away portions 

of the white, leaving masses of blue on the neck and upper part of the 

vase exposed to view ; and had chased out at the lathe, and with the 

engraving tool, a portion of the bas-relief. This vase was manu&ctured 

at the Falcon Glass Works. Having adverted to the authorities who 

maintain the material of the Portland Vase to be glass, Mr. Pellatt 

exhibited a full-sized drawing of an ancient vase now in the Museum at 

Naples. This vessel was made of blue glass, and cased with white 

enamel, in which various subjects were engraved in relief. He took this 

occasion of declaring that if any British engraver of adequate skill, should 

propose to make an exact copy in glass of the Portland Vase, his firm 

would undertake the manufacture of tlie vesad. "ft^wm% ^^eambni the 

proceass of cutting glass, and exhibited tiie AaXV'fcft, -wYkS^, %Lt.» Vj ^\o^ 
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that operation is performed, Mr. Pellatt explained, that, in ornamental 
glass (as decanters) the brilliancy varied inversely with the flutes on the 
eylindrical snrfiaoe of the vessel. This condition of pellucid refractibilty 
depended on the quantity of flat surfEtce cut away from the exterior of the 
cylinder. 

The last process exhibited by Mr. PeUatt's workmen was the drawing 
Venetian filagree eane. Threads of white and coloured glass were placed 
vertically round the interior surface of a brass mould ; a solid flint glass 
ball was blown among the threads so as to weld them to its outside sur- 
&oe. The whole was then drawn in the manner of tube and cane ; 
exc^ that each workman twists in an opposite direction so as to pro- 
dhioe a spiraL Specimens of mosaic glass were also shown. These con- 
sist of canes pressed together, having been previously arranged according 
to the required pattern, and l^en cut off into slabs at right angles to their 
length. Venetian nuUefiore glass was explained to consist of single canes 
of fik^ree g^s cut off into small bzenges — which, when placed side by 
side, are wdded to flint glass. In conclusion, Mr. Pellatt explained the 
eiudosing cameos in shut^up pockett ; and exhibited a specimen of a glass 
pedestal containing inclosed within it a caryatid figure. 

SILVERING GLASS. 

Mr. T. Dsatton has communicated to the Society of Arts, his Patent 
Process for Silvering Glas9 with Pure Silver. The table used by me, he 
says, in silvering, is of a simihu* description to that ordinarily used — the 
^8S8 being flx^ horizontally upon it by means of machinery. It is 
necessary that the piece of glass should be perfectly level, so that the 
liquor poured on shall act equtSly on all parts of the sur&ce. The mate- 
ilial used consists of nitrate of silver, to which are added ammonia, water, 
spirits of wine, and thirty or forty ^ps of oil of cassia. In this state the 
liquor can be kept for a long time without deteriorating. When it is 
required for silvering, oil of doves is to be added to it ; and in propor- 
tbn to the quantity of oil of cloves added is the length of time required 
to pofect the deposit. The deposit takes place equally well whether the 
BoiUce is flat or of any other form. After it is silvered, it is washed to 
remove the impurities which have been deposited with the silver; and 
then placed in a hot-air closet, where it remains for a few hours until 
perfectly dry, when it is varnished to protect it from the action of the 
tax, and also from being scratched. Glasses of any dimensions may be 
ffllvered in the most perfect manner in forty-eight hours. The silver 
d^ofiited by this process adheres more firmly tha^ does that by the old 
method. It is also less iigurious to the health of the workman — as mer- 
cozy 18 not used : and the cost of production is not increased. 

ICANUVACTUBE OY SOllAN MOSAICS. 

Mb. B. Wtatt, in a paper read by him to the Society of Arts, " On 

the Art of Mosaic," thus describes the manufacture of Roman Mo«»&s&\ 

•—A plate, generally of metal, of the size of the YVC^\ixt\A\^ cKs^xt^/y^ 

&r8t sammnded by a matgin, about three-quarten ot «&. Vdl<(^ ^<^\cl''^ 

MoAce, Tbia im then covered over with a coating oi '^\mk^ oaa-^AsssXsst 
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of an inch in thickness of mastie cement, composed of powdered Tracer- 
tine stone, lime, and linseed oiL This is, when set, entnely covered witii 
plaster of Paris, rising to a lerel with the sorronnding margin, which Is 
intended to be exactly that of the finished mosaic. On this is traced a 
veiy carefdl outline of the pictme to be copied ; and, with a fine chisel, jnst 
as mnch is removed, from time to time, as will admit of the insertion of 
the little pieces of gkss mosaic — or, as the Italians call it, " smalto." 
This smalto is composed of glass, and is made in ronnds, about six or 
eight inches in diameter, and half an inch thick. The workman then 
proceeds to select from the great depository, wherein are preserved, in 
trays, nearly 10,000 varieties of colour, those he may require, — which he 
works to the necessary shape. This is done by stnldng the smalto with 
a sharp-edged hammer, directly over a simflar edge, placed vertically 
beneath. The concussion breaks the smalto to very nearly the shape 
required ; and it is then more perfectly ground, by application to a 1^ 
wheel covered with emery powder, lie piece thus shi^ed is then 
moistened with a little cement, and bedded in its proper sitnation: and so 
on, until the picture is finished ; when the whole is ground down to an 
even face, and polished. Six regularly instructed artists are now con- 
stantly employed in the Fabrica, at the Vatican. 

SHELL CAMEOS. 

Mb. Gray has read to the Society of Arts> a communication on the 
Manu&ctnre of Shell Cameos. The author commenced by stating thai 
the ancients formed Cameos by engraving figures in low relief on dif- 
ferent kinds of siliceous stones; and generally selected for that purpose 
those which had layers of different coloura ; so that the figures, or different 
parts of the same figures, were of divera colours. Such Cameos are 
now made in Southern Europe and in France, where this art has lately 
been attempted to be revived ; but the hardness of the materials requires 
so much labour, that they are too expensive to cqme into general use. 
Numerous attempts have been made to substitute various materials, such 
as porcelain and glass, for the ancient Cameos ; but their great inferiority 
has caused them to be n^lected. The best, and now most used substi- 
tutes, are Shells ; some kinds of which afford the necessary difference of 
colour, and are at the ssme time soft enough to be worked with ease, and 
hard enough to resist wear. The shells used are those of the flesh-eating 
Univalve — ^which are pecnliar, as being formed of three layers of calca- 
reous matter, each layer being a perpendicular lamina placed side by side. 
The Cameo-cutter sdects those shells which have the three layen com- 
posed of different coloura, as they afford him the means of relieving Ips 
work ; but the kinds now employed, and which experience has taught 
him are best for his purpose, are the fiull's Mouth, the Black Helmet, 
the Homed Helmet, and the Queen Conch. The two fint are the best 
shells. After detailing the peculiarities of these Shells, the writer pro- 
ceeded to give an account of the progress of the art, wUch was con&ied 
to Borne for upwards of forty years, and to Italy until the last twenty 
years; at which period an Ita&an oommenceA. \^« i&sldug; of them in 
PsiJB; and now about three himdied. i^nonsvc^ «xa^<ci^«^\sL^^\sKS!^ 
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of trade in that city. The number of shells used annually, thirty years 
ago, was about three hundred, the whole of which were sent from 
England 'the value of each shell in Rome being 30s. To show the in- 
crease of this trade, the number of shells used in France last year was 
nearly as follows : — 

Bull's Mouth 80,000, averag^e price Is. 8d., value dM,400 

BUck Helmet 8,000, „ „ Ss. Od., „ 1^800 

Horned Helmet 500, „ „ Ss. 6d., „ 60 

Queen Conch 12,000, „ „ is. 24d, „ 700 

100,500 sheUs sterfing jtf §,900 

Tlie average value of the large Cameos made in Paris is about 6 fr. each ; 
giving B sterling value of £32,000 ; and the value of the small Cameos is 
about JB8,000, — giving a total value of the Cameos produced 'in Paris, 
fur the last year, of £40,000 ; while in England not more than six per- 
sons are employed in this trade. 

PORTRAIT MACHINE. 

A MACHINE has been invented by Mr. Kingston, called the Carsoetype, 
the object of which is to give certainty in drawing the lines of the human 
face'; it being reasonable to desire not only a greater certainty of 
eo»iour than can be effected by the unassisted eye, but that we should see 
also the exact size of the several features and of the head, so that in after 
days the portrait may be referred to as 2k foe-simile. This Mr. Kingston 
iqspears to have effected, and with so little trouble to the sitter as to re- 
quire an attendance in the Machine but of one minute ; during which 
time there is no unpleasant sensation felt, as nothing is to be seen, save 
the reflected image of the &ce. The portrait, in its shadowings, is after- 
wards completed by art on a ground of marble; since, as the artist ob- 
serves, no machine can ever enable the sitter to hold a steady and pleasant 
eye or lip, the very effort so to do entirely disarranging their pleasurable 
composure. The style of finish givea to these heads is entirely new — ^is 
full of beauty and strength, and we understand their durability to be un- 
questionaUe. — Fatent Journal^ No. 32. 

PICTURE-FRAME MAKING BT MACHINERT. 

Bt this invention, patented by Mr. Bielefield, any of the common 
forms, technicaUy termed ogee, ovdo, bevel, hollow, &c., can be enriched 
with the most delicate work, similar to engine-turning, or by relieved 
arabasques of any design. ■ The principle is new, as applied to manufac- 
tore of this kind : it is simply to pass any length of a frame under a 
roller in which is cut the desired pattern. This roller, the radius of which 
is but a few inches, is turned out of a rough cast of gun-metal, and is 
driven by a steam-engine. The wood which is passed under it is neces- 
sazily soft — say the best pine — and receives at any length the impress of 
the most delicate tracery which can be engraved on the metal. The ad- 
▼aatages of this are sufficiently apparent ; but there are yet otli^ex^^ViSs^ 
may ]& mentioned. The woodi comes from the macliiVnety t«&^i I^t ^^• 
i^g; anxmpJete aa au imitatioji of ebony or l\oTeTi\ane\nQ'Q3At^ss.^^^^ 
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in colours, and hairhig preserved on the sorfiice the design in all its sharp- 
ness, which would be deteriorated by the ordinary m^od of whitening 
and sizing. — Abridged from the Art- Union* 

CABYINO BT ICACHINBBT. 

Mb. Jobdan has read to the Society of Arts, a pi^er on the New 
Carving Machinery, erected for the Houses of t^arliament, and also em- 
ployed at the works of Messrs. Taylor, WiUiams, and Jordan, Belvidere 
Boad. The author exphiined to the meeting the medianism which forms 
the two floating tables, and which, by a universal motion, allows the ver- 
tical tracer and cutter to perform their work. A perfect pattern of the 
work to be carved is first modelled by the artist, and afterwards copied by 
the machine in wood with perfect accuracy, and in such a manner that 
two or three copies are made simultaneously. The Carving thus pre- 
pared by the machine is then sent back to the artist, who introduces by 
hand the finishing touches, and thus the works have Uie merits of artistie 
productions at comparatively small cost. The decorations of the House 
of Lords are the most extensive works yet done by this machine ; but 
groups of flowers and ribbon-work, and sculpturing in the rounds were 
exhibited, and covered the walls of the room. 

A paper has also been read by Mr. Irvin, on his Patent Machinery for 
the Manufacture of Architectural Carvings. The author commenced by 
stating, that of late years the art of Carving has been allowed to dedine 
on account of the expensive, tedious, and delicate process employed in 
the production of meritorious works in that branch of art. The revived 
taste of the present day, — the rapid improvements in science and art,— 
the increased passion for architectural embellishment, — the growing 
anxiety in the public mind to rescue from neglect or oblivion every relic 
of our ancient magnificence, sacred or dvU, — the learned associations 
which have sprung up for the advancement of this grand object, had in* 
duced him to turn his attention to the subject ; and he had perfected ma- 
chinery by which he is enabled to multiply carved works to any extent, 
and produce them at one-fourth of their original cost. The secretaiy 
described to the meeting the nature of the machinery, which consists of 
a polar tool, that can be raised, depressed, or moved in a curved direc- 
tion, at pleasure. The head of the machine, on which the work is 
placed, is also moveable; and thus the workman is enabled to trace from 
his drawing any given Une, and produce a corresponding relief 

COMPOSITION OBNAMENTS. 

The following process for making the Ornaments on looking-glass and 

picture frames is given in the Scientific American : — ^Dissolve one pound 

of glue in one gallon of water ; in another kettle boil together two pounds 

of rosin, one gOl of Venice tuipentine, and one pint of linseed oil. Mix 

all together in one kettle, and continue the boilmg, stirring them together 

till the water has evapond^ from the other ingredients : then add finely 

palvenaed wMtiDg till the mass is brought to the consistence of soft putty. 

^^bu composition will he hard when co\dv Wt'VMim^ "NvnEAjl \t may be 

moalSma fQ gfj^y jimpe by carved stamps or ^iml&*, wi^\)^'amw^ta^^'sga» 
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w31 goon become dry and hard, and will retam their shape and form more 
permanently than carvings on wood. They may be fastened with common 
glne on either plain surfaces or mouldings. 

LIGHT AND COLOURS IN DECORATION. 

A DISCUSSION lately took place, at a meeting of the Decorative Art So' 
ciety, npon "the Influence of light and Colours." The theory of three 
mrimary colours was questioned ; it being assumed that yellow, red, and 
hue, are indeterminate gradations of intensity between light and its ab- 
sence. In support of this argument, the red appearance of the sun when 
viewed through a fog, and the varying changes of colour according to the 
medium seen through, with other results of a like nature, were adduced. 
The phenomenon of an object which is placed within the range of two 
lights proceeding from the moon and a street gas-lamp, producing thereby 
two shadows of dilSsrent colours, red and blue, was mentioned as being 
worthy of the consideration of artiste, and as having reference to the 
above argument. .^_ 

Gibson's statue op the ciueen. 

This beantiihl Statue has been completed, and exhibited at the Boyal 
Aeademyv It now graces the Royal Gallery at Buckingham Palace. 

•* This work,** says the Soman Jdvertiser, " has berome an object of 
much attention firom the style in which the artist has completed its details, 
with the use of colour in the ornaments and embroidery of the dress. 
We need not dwell upon its beauties, except to say that its completion has 
enhanced those which, when in an unfinished state, were already so distin- 
goished : and that in majestic gracefidness it not only raises the subject 
to its highest ideal without sacrificing truth of resemblance, but is a per- 
sonification of the royal so obvious, that if discovered centuries hence, we 
believe there could be no hesitation in recognising it as the statue of a 
queen, even without the tiara, or any other insignia. We felt some 
alarm for its reputation, on.leaming that it had been coloured, and visited 
it again, doubtftd of receiving an impression so agreeable as the first. 
Bat the application of colour is so delicate, the tone so subdued, that no 
effect of glfuing contrast is produced, and the pale purity of the marble 
does not, as a whole, suffer from the partial tinting. Nothing more is 
coloured thau the rim of the tiara and the dolphins that ornament its cir- 
clet, in yellow ; the wave-formed embroidery of the robe, and the rose, 
shamrock, and thistle, at the corners, in red and blue ; the acorns pendent 
firom the extremities, where the Greeks wore weight of gold, in yellow." 
" The statue is one in which much detail is introduced, in which the effect 
songht is that of the nugestic both from character and position. In such 
a one, where ornament is befitting, and richness, as fiur as suitable to 
seolpture, an attribute of propriety, the introduction of colour partially, 
and under the control of so refined a taste as this artist's, does not 
(speaking from our own impression) jar against principles, nor approach 
so near to the real as to prejudice the ided of the subject. Though the 
detail is rich, it is softened almost, to shadowineas, and n.o\. inx\.OGL t^^xs^t 
to the glare of dyed draperies, as actually worn, than. Wie '^^eivca^ oft 'Os^& 
marble to the warm haea of the Jlesh. It adds so m\xc\i oi V]ti!& ^^^^ ^^ 
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splendour to the figure as to enhance its abstract character, that of female 
royalty, rather thim destroy its purity in general eflfect." 

PSESSNT STATE 07 THE PA&THENON. 

Mb. G. Enowles has pablished a plan of the Earthenon, on a scale of 
50 feet to 3 inches, shewing its actoal state with great minoteness, and 
particularly the ichnographic disposition of the columns of the interior 
not before given. In 1842, the Archseological Society of Athens removed 
the mosque which, during many years, had occupied the greater part of 
the ceUa of the Parthenon, and ihe internal arrangement of the oolnmns 
became evident by unquestionable indications on the paving. ** It ap- 
pears," says Mr. Knowles, in a page of letterpress accompanying the plan, 
" that the axes of the columns were pkced upon the joints of the slabs 
composing the pavement, precisely according to the system observed in 
the interior peristyle of the temple itself. It is conjectured that the an^ 
were supported by pilasters, as well from the evidence of a correspon&ig 
one actually existing in the south-eastern end of the cella, as from the re- 
quirement of the intercolumniation : but it must be stated, that no distinct 
traces of such pilasters have been discovered." 

The plan gives the measurement of every piece of the pavement remam- 
ing, and all '* marks and indications upon the sur&ce of the plan of the 
temple, which might, by possibility, assist the future investigation of these 
precious remains." — lie JBmlder, No. 241. 

DIMENSIONS OV EUBOFEAN CHTJILCHES. 

The Boman Advertiser gives the following statistics of the capabilities 
of St. Paul's, as compared with other great churches ; allowing four per- 
sons to every quadrate meter (square yard) :•— 

Persons. Sq. yds. 

St.Peter'« 64,000 18,600 

MilanCatbedral 87,000 9,260 

St. Paul's, at Rome 82,000 8,000 

St. PauPs, at London 25,600 6,400 

St. Petronio. at Bologna 24,400 6,100 

Florence Cathedral 24,300 6,075 

Antwerp Cathedral 24,000 6,000 

St. Sophia's, at Constantinople 23,000 5,750 

St. John, Lateran 22,900 6,725 

Ndtre Dame, at Paris 21,000 6,250 

PisaCathedral 18,000 5,260 

St. Stephen's, at Vienna. 12,400 8,100 

St. Dominic's, at Bologna 12,000 8,000 

St. Peter's, at Bologna 11,400 2,850 

Cathedral of Siena 11,000 2,760 

St. Mark's, Venice 7,000 1,750 

The piazza of St. Peter'sj in its widest limits, allowing 12 persons to the 
quadrate meter, holds 624,000 ; allowing four to the same, drawn up in 
military array, 208,000. In its narrow limits, not comprising the por- 
ticos or the piazza rusticci, 474,000 crowded, and 188,000 in military 
array, to the quadrate meter. 

TO OBTAIN HEIGHTS "WHICH CAirSC« "Kft -«S.kWi^S», 

Take any two rods of onequal length, ^laofc VSaa ^^^ vA ^ «s^ wa^- 
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venient distance from the bmldmg, and the long rod at such a distance 
from it, that looking over the short rod to the top of the building, the top 
of the long rod shall cut that sight. Then say, as the distance between 
the rods is to the height of the long rod over the short one, so is the dis- 
tanoe of the long rod from the bnilding to the height of the building, to 
which result add the short rod, and yon have the height of the buildbg. 
-^me JBuilder, No. 28. 

NOVELTIES IN GLASS. 

The relaxed tariff, as foretold by Sir Robert Peel, has led to the ex- 
tended use of Glass, for a variety of implements and purposes to which it 
had not been previously applied. 

- Tbjas, it has been proposed to cover the kfy notes of the piano-forte 
with a tasteful irridescence of varicoloured glass ; and it has been sug- 
gested that illuminative gas might advantageously be conducted through 
pipes ai glass, with ground and closely fitti^ jointings. 

Not only milk-jpans, (yielding additional cream,) and cream-pots, jars, 
and flower-pots, tiles, grape-gls^ses, and various other horticultural and 
floricultural utensils, are alre&dy made of glass ; but rolling-pins and vari- 
ous other articles hitherto made of wood, day, or metal. We have also 
bee-glasses, and propagating-glasses, and se»l protectors, made of glass ; 
and glass balance-springs for chronometers have, for some years, been 
found to possess a greater degree of elasticity than steel, as well as a 
greater power of resisting the alternations of heat or cold. 

A patent has been taken out by Mr. Parkes, of Peckham, Surrey, for 
making coffins of glass by a mould, or of thick plates of china joined 
together by a durable cement, or of wooden cases liued with plates of glass, 
united by a mixture of fused glass and borax. 

A conespondent of The Builder suggests that Glass might be usefully 
substituted for metal to form the roof of verandahs, thus obviating the 
darkening of rooms which is caused by metal. For coal-plates, area grat- 
ings, or file covering of cellars, where much light is required, and the top 
is to be used as a yard or passage, thick, rough plate ^ass might be ad- 
vantageously used ; also, for the risers, and in some cases, even for the 
treads of stairs, where light is required in the basement, or to stairs under- 
neath. For any of these purposes, if air as well as light were required, 
the glass might be perforated, as stout, rough plate-glass is very strong, 
and will bear a considerable weight. 

Glass has often been recommended for conveying gas, water, and elec- 
tric telegraph wires ; the black bottle being best adapted for these appli- 
ances. 

Glass pipes might also be used for house-drains and traps, bottoms of 
tewean, astems, meat-safes, larder-shelves, tables, side-boards, wash-hand 
stands, sinks, taps, ; and, even for whole doors, where Hght is requisite. 

[For several interesting illustrations of the manufiEicture of ancient glass 
by modem process, see Mr. Pellatt's paper on Ornamental Ghiss, ante, 
pp. 83, 84, 85.] 
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THE CAYBNDI8H EXPERIMENT. 

A PAPEE has been read to the Boyal Society, " On the cause of the dis- 
crepancies observed by Mr. Baily with the Cavendish Apparatus for 
determining the Mean Density of the £arth," by George Whitehorst 
Heam, Esq. of the Royal Military College, Sandhurst. 

After taking a summary review of the methods employed by Mr. Baily,* 
the author, suspecting that the anomalies had their source in the variable 
magnetic states of the masses which were the subject of experiment, traces 
the effects which such an influence might be supposed to have on those 
results. He finds that, the attraction arising from gravitation between a 
mass and one of the balls bemg exceedingly minute, an ahnost incon- 
ceivably feeble magnetic state may be the cause of great perturbations. 
He then proceeds to investigate the su1]{ject by the application of 
mathematical analysis ; from which he is led to the condusbn that the 
masses and balls do actually exert on one another influences which are 
independent of the action of gravitation. He flnds that such influences 
are of a very fluctuating nature; the action arising from them being 
either positive or negative, and its sign also changing in each revolution 
as the masses are turned round a vertical axis ; and he observes, that 
such action may either fall short of that arising from gravitation or 
exceed it many times. Such disturbing force he conceives can be no 
other than a magnetic influence; not, however, one of the ordinary kind, but 
that whichFaraday has recently discoveredasaffectingalldiamagnetic bodies. 

The author concludes by proposing methods by which the inquiry should 
in future be conducted, so as to obviate or elimmate this source df error. 



THE TIDES. 

The Rev. Mr. Whewell has delivered to the British Association, a 
Report of a Committee, consisting of himself and Capt. Sir J. C. Ross, ap- 
pointed at Southampton to draw up a plan for a naval expedition for 
completing our knowledge of the progress of the Tides.f The knowledge 
which we possess of the tides, looking at the connexion of the phenomena 
over the whole surface of the ocean, is extremely imperfect at present^ 
and not at all likely to be completed in any material degree in any finite 

* An interesting^ rewmd of Mr. Rally's labours, with a description of the 
Apparatus, will be found in the Year-book of Facts, 1839, p. 82. 

t At the meetioe^ of the Royal Society on Dec. 15, the Rev. W. WheweU 
delivered the Bakerian Lecture, entitled "Thirteenth Series of Tide Re- 
searches.'' Mr. Whewell stated, amonr other thinn, that he has collected 
materials for a Tide Map of the Pacific fh>m vanous navigators ;— Cook, 
Flinders. Kinr, Captains Fitzroy, Sir £. Belcher, Sir James Ross, Stokes, 
Killet, and others of our own countrymen— Malaspina, Freycinet, Du Petit- 
Thouars, Wrang^el and Admiral Lutke, and other Spanish, French, and Rus- 
sian navigators. The result of these appears to be, that on the eastern coast 
of the Pacific the tide comes from the west— arrives first at the coast near 
Acapulca and Nicoya, and is later and later both to the north and to the south 
of this point— passing to the eastward round Cape Hom^ as observed by 
iCiJT,^, and to the northward along the coa&l ot ^ot^ km«xvc»^ end then to 
the westward along the Aleontiau Ulea, «n<3L «o\Xi liL»xQX&cXka9^^%\»»K^\f\ 
Admiral Liitke, 
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time, by the obsenrations wbich voyagers mainly directed to other objects 
will sapply. The coasts and islands which surronnd or break the waters 
of the Pacific, are especially the seats of this ignorance. We know the time 
of tide near Cape Horn, but cannot trace the progress of the tide waves 
along the western coast of South and North America. We know the 
time of tide on the coasts of New Zealand, but cannot connect this fact 
with the rise and fall of the water on the coasts of the smaller islands in 
the centre of the ocean. We know the tide hour on the eastern coast of 
New Holland, but cannot trace the progress of the tide to the Philippines 
or to the coast of China — though some observations of Admiral Lutke, 
made a few years ago, supply a valuable addition to our knowledge on 
fids sulgect. The course of the tide wave among the islands of the Indian 
Sea 18 l^ewise unknown. Observations made by voyagers mainly guided 
by other purposes appear likely to supply this deficiency in our knowledge, 
ftnr even when made with sufficient care and for sevend weeks at detached 
places, they are rarely connected with each other or neighbouring places. 
It does not, however, appear that while we are thus left to depend on 
diance for our tidal knowledge, we shall ever be able to know from ob* 
aervation whether the tide wave in the Pacific does or does not move from 
east to west. But a ship sent out on purpose to observe the tides could 
very soon ascertain a great body of facts of this kind. The observers 
would, of course, observe the facts of the tides in connexion with each 
other, and would arrange their plan of operations so as to extend their 
lines of connexion from known points to unknown. By such a mode of 
proceeding, the co-tidal lines for every part of the Pacific and Indian 
Oceans might probably be drawn (omitting the minor details in the inte- 
rior of archipelagos, &c.) in a year — at most in two years. The tide ob- 
servations made, at the request of Dr. Whewell, in 1834, for a fortnight 
by the coast guard on the coasts of Great Britain and Irdand, prove how 
great an accession our tidal knowledge may receive from connected obser- 
vations ; and stiU more those made in June 1835, for a fortnight, alon^ 
the coasts of the whole of Europe and the eastern coast of theUnited Statesof 
North America. By means of these observations, the general course of the 
tides in the year thus explored has been determined. If an expedition were 
sent for the purpose of making tide observations, it would not be at all ne- 
cessary to have, as in the instances just mentioned, simultaneous observa- 
tions along the whole line of sea observed. It would sufiice to connect a few 
]^bces by corresponding observations, in some cases for a fortnight, in others 
for a few days ; then, to connect one of these places with others, and thus to 
proceed through the whole region observed. It appears by the experience of 
tiie surveys which we have referred to, that the observations maybe made by 
sailors, such as those employed on the coast guard, under proper directions. 
On those occasions the necessary apparatus was speedily constructed by 
the persons employed. It might, however, be useful also to employ, in 
sev^td places, self-registering tide-gaugers such as are already established 
in several English ports. We conceive that the project contemplated by 
the Association in its recommendation is very deniable *, «n.dLTDCi<^Vs^\)^ 
attuned hy sending out a vessel which should have {ox \\i<& ^^ecX. ^i ^^.^ 
voyage to make tide observ&tioDB upon such a counecVftdi «^%\«Wi. ^^"^^ 
this purpose, the vessel ought to cany, in addition to a cr«« ^oSfiwiaKo^ \.^ 
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work her, ten or fifteen men, who, by themselTes (in pairs) or under the 
direction of petty officers, might be trusted to make tide observations for a 
week or a fortnight at selected points of coast. The surveying vessel ought 
to be provided with a launch to be employed in carrying thsae observers to 
their station, visiting them while engaged in their work, or fetching them 
away when their task at each place is done. From one region to anothtf of 
the ocean, standard stations ought to be selected, at which tide observa- 
tions shoidd be continued for a longer time, and the observations made in 
each region should be compared with those at the standard station. The 
comparison of the observations with each other, as the survey proceeded, 
would point out the direction in which it was desirable to extend the sur- 
vey, and the special points to be attended to. We, therefore, reoomm^d 
that application be made to the Admiralty that they would appropriate to 
this service a suitable vessel. 

Mr. Orlebar informed the meeting that he had, while at B(Hnbay, con- 
ducted a regular series of observations on the progress of the tides ; that 
similar observations had been made in other pirts of India, and at Aden 
at the mouth of the Bed Sea ; and that the Geographical Society had seen 
the importance of those observations, and had lately turned their attention 
to them. — ^The Astronomer-Royal inquired at what intervals the observa- 
tions at Bombay were taken ? — Mr. Orlebar replied that they were taken 
by a tide gauge, and were, therefore, continuous. — ^The Astronomer-Royal 
said that frequency of taking the observations was most essential. Upon 
analyzing the qjbservations he had lately superintended round the Irish 
coast, the extraordinary fact had been ascertaiDed, that at some places four 
tides took place in the day ; and the continuance of the waves of these 
tides could be distinctly traced to a considerable distance on each side 
south. — Mr. Orlebar said that nothing had been done in the way of ana- 
lysis or reduction of the Bombay observations. — Dr. Whewell pointed out 
several peculiarities of the tides in the East Indies— particularly dwelling 
on those at Singapore. He also drew attention to the researches of Ad- 
miral Lutke, on the north coasts of America and in the Northern Ocean ; 
and begged to ask Prof. Struve whether those were not still continued. — 
Pi-of. Struve replied that the researches of Lutke were still continued, 
particularly along the shores of the White Sea and various parts of the 
Northern Ocean ; and believed he was almost the only navigator who had 
bestowed a large portion of attention on the determination of co-tidal 
lines. — Athenaum, No. 1027. 

THEORY OP OSCILLATOEY WAVES. 

A PAPER on this subject has been communicated to the Cambridge 
Philosophical Society, by Mr. G. G. Stokes, M.A. 

The waves which form the subject, are characterized by the property 
of being propagated with a constant velocity, and without degradation, or 
change of form of any kind. The principal object of the paper is to in- 
vestigate the form of these waves, and their velocity of propagation, to a 
second approiimation ; the height of the waves being supposed small, but 
&iite. It is abown that the elevated and diei^Teaa^^tViQii^ qC the fluid are 
not similar, bb ia the case to a first apTpto»mafc\sm\ Nssj^VX^V^^-^^vesa 
broad and aballow, the elevations companAiWeVj naitw «ix^\iv^ Tti&^^^ 
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city of propagation is the saxne as to a first a^^zimatioii, and is therefore 
independent of the height of the waves. It is remarkable that the for- 
ward motion of the particles near the surface is not exactly compensated 
by their backward motion, as is the case to a first approximation ; so that 
the fluid near the sur&ce, in addition to its motion of oscillation, is flow- 
ing with a small velocity in the direction in which the waves are propa- 
gtSed , and this velocity admits of expression in terms of the lengm and 
height of the waves. The knowledge of this circumstance may be of some 
use in leading to a more correct estimate of the allowance to be made for 
leeway in the case of a ship at sea. The author has proceeded to a third 
approximation in the case in which the depth of the fluid is very great, 
and finds that the velocity of propagation is increased by a small quantity, 
which bears to the whole a ratio depending on the square of the ratio of 
the height of the waves to their length. 

In the concluding part of the paper is given the velocity of propagation 
of a series of waves propagated along the common surface of two fluids, 
of which the upper is bounded by a horizontal rigid plane. There is also 
given the velocity of propagation of the above series, as well as that of 
the series propagated along the upper surface of the upper fluid, in the 
case in which the upper surface is free. In these investigations the 
squares of small quantities are omitted. 



HEIGHT OF WAVES. 

Although the south-westerly breeze of the preceding day hardly 
amounted to a moderate gale, we found that this morning we had run 
into a heavy swell from ti^t direction. The result of several experiments 
gave only twenty-two feet for the entire height of the Waves, or eleven 
feet above and Mow the general level of the ocean ; the velocity of the 
undulations eighty-nine imles per hour, and the interval between each 
wave nineteen hundred and ten feet — Sir James C. Boss* Voyage to the 
Southern Seas, 



ATMOSPHEEIC PBESSUEE UNDER DIFFERENT LATITUDES. 

Barometrical experiments appear to prove that the Atmospheric Pres- 
gmre is considerably less at the equator than near the tropics ; and to the 
south of the tropic of Capricorn, where it is greatest, a gradual diminution 
occurs as the latitude is increased, as will be seen from the following table, 
derived from hourly observations of the height of the column of mercury, 
between the 20th of November 1839, and the 31st July 1843. 

The mean pressure and the amount of atmospheric tide in each latitude 
are aa follows : — 

Pressure. Tide. 
Lat. ) o 
At the L 29*974 0*47 At Sea. 
Equator, j 

18-6 S. 80*016 0-60 .. 

S2-17 80-065 53 

U-48 80-023 0-52 Cape ofGood Hope and SY^tvfi^. 

48'M 29-950 050 Van JDiemeu^s Land. 
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45-0 


26-664 


0-31 


AtSea, 


49-8 


29-469 


0-40 


Kerg:uelen and Auckland Islands. 


61-33 


29-497 


0-82 


Falkland Island. 


64-26 


29-347 


0*22 


At Sea. 


65*52 


29-306 


0-27 


Cape Horn. 
At Sea. 


60-0 


29-114 


0-24 


66-0 


29-07$ 


0-16 




740 


28^928 


0*16 


.. 



The above results are arranged in belts of latitude, the observfitions at 
sea being separated from those made in harbour ; this occasions more ap- 
parent irregularity than would have been the case had they been turned 
into two distinct tables. 

It has hitherto been considered that the mean pressure of the atmos- 
phere at the level of the sea was nearly the same m all parts of t|ie world, 
as no material difference occurs between the equator and the highest nor- 
thern latitudes. At Melville Island, in latitude 7^1^ it was found to be 
29-870; at Iglooljk, in latitude 69°, 29*770 ; and at Winter Inland, in 
latitude 66° 1 1', 29*798. The cause of the atmospheric pressure being so 
very much less in the southern than in the northern hemisphere, remains 
to be determined ; and I trust that the very extensive series of observa- 
tions made on board the Erebus and Terror, will be of material assistance 
in the important inquirj.-^Captam Sir James C. Ross' Voyage to the 
Southern Seas. 



GEEAT BAROMETEIC DEPRESSION. 

Me. W. R. Biet writes to the Athenaumy No. 1050, dated from 
Bethnal-Green, December 7, 1847 : — 

" The stoi-m which is now passing over us in connection with the low 
reading of the barometer is doubtless a matter of interest to most meteo^ 
rologists. On the 1st, at 11 15 p.m. the altitude of the barometer at 
this station was 30*397. Shortly after this reading a fall of the mercurial 
coluum commenced, which continued with one or two interruptions until 
early this morning; when at 5 35 a.m. the reading of my instrument 
was 28'573« Thus, in 5 days 6 hours 20 minutes the range was 1-824 
inch. This extraordinary fall appears the more remarkable as on con- 
sulting the volumes of the Greenwich Observations 1840 to 1844 I find 
only one similar movement — in 1840. On December the 3rd, 8 p.m., 
the reading at the Observatory was 30*445 — on the 8th at 8 a.m. it was 
29*132 (the lowest of the month) ; range in 4 days 12 hours 1*313 inch. 
At this part of the month in the remaining years, the barometer has gene- 
rally been high. The depression of this morning has been '477 in^ 
higher than the memorable depression of January the 13tli, 1843. On 
that occasion, if I mistake not, the depression was greater towards the 
north-west : — and in soliciting the attention of meteorologists to the pre- 
sent low reading, I take this opportunity of suggesting that the barometric 
movements in Ireland, Scotland — and especially at the Orkney and the 
Western Isles — will be found full of interest in elucidating its phenom^ 
as exhibited at different points of the earth's surface. 



THE MAGNETIC -EQCVSAtOB.. 

Sir James C. Ross thus desmbea t\xe ^^^xowStk. Ql\a& ^3B^^ ^Sa^sJ^- 
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tioQ to the Magnetic Equator ; the alteration in the dip of the needle 
being a point of importance. 

" As we approached' the magnetic equator, or line of no dip, our 
observations mative to this interesting question were more firequent ; and 
in order to secure a faithful record of those of each ship, as well as to 
detect the cause of any differences in either, it became our practice every 
daj at 1 F.K. to conmiunicate by signal the results of all that had been 
obtained up to that time. So much advantage was derived from this 
measure, that I would strongly reoonunend its adoption by any expedition 
that may be employed on a service of this nature. We had watched the 
I^ogressive diminution of the dip of the needle, and steering a course as 
nearly south as the wind permitted, in order to cross the line of no dip at 
right angles, we found the change so rapid as to be ascertained with great 
precision ; so much so, that the signal for our being on the exact point of no 
dip, where the needles, being equally poised between the northern and 
southern magnetic systems, assumed a perfectly horizontal position, was 
being hoisted from both ships at the same instant of time. Nothing 
could be more satisfactory than the perfect accordance of our observations 
in a determination of so much importance : nor could it fail to be of more 
than ordinary interest to ^e to witness the needle thus affected ; having 
some years previously, when at the north magnetic pole, seen it in a 
directly vertical position : nor was it unnatural, when we saw the south 
pole of the needle banning to point below the horizon, to indulge the 
hope, that ere long we might be permitted again to see it in a similar 
position at the south maguetic pole of the earth. The regularity, as well 
as the rapidity, with which the alterations of dip occur, is also worthy of 
notice. At two hundred and eighty miles north of the magnetic equator, 
the dip was 9° 36^ showing about 2*05' minutes of change for every mile 
of latitude; at two hundred and ninety-two miles to the south, the dip 
was 9° 52', or about 2*03 minutes for every mile of latitude. It is to 
be remembered that this large amount of change is limited to the region 
of the magnetic equator ; near the poles, it requires an approach of about 
two miles to produce an alteration of a single minute of dip." 

PERPETUAL MOTION. 

In the year 1813, a belief in the delusive principle of Perpetual Motion 
was created throughout a considerable portion of the community of the 
United States, by a deceptive machine, constructed by one Redhceffer, and 
which had gained sufficient character to induce an inquiry into its reality by 
the appointment of a committee of the legislature of Pennsylvania. The 
attention of Mr. Lukens was turned to the subject, and although the actual 
moving cause was not discovered, yet the deception was so ingeniously 
imitated in a machine of similar appearance made by him, and moved by 
spring so well concealed, that the deceiver was himself deceived ; and 
Bedhceffer was induced to believe that Mr. Lukens had been successful in 
obtaining a moving power in some way in which he himself had foiled^ 
when he had produced a machine so plausible in a\)i^edi«SieA ^ \.q ^<iKm^ 
the pabjic. —h'anMin Journal. 
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COHPA8SB8 IN IBON-BUILT VESSELS. 

Ds. ScoRESBT has communicated to the British Association, a paper 
" On the Defects of, and Danger arising from the use o^ CorrectiTe Mag- 
nets for local attraction on Compasses of Iron-huilt Vessels." 

Dr. Scoresby said, that if Prof. Airy's mode of correction for local 
attraction was not true it must be dangerous. He asserted it was Boi 
true, and attributed the loss of many iron steamers to a delusiTe re&»ce 
on the compensated compass. He had conducted a series of experiments 
which proved that there was no such thing as permanent magnetism in 
malleable iron. The magnetism of malleable irc»i was exceedingly un- 
stable ; and must be especially so under the vibratory action of a steamer, 
the working of the engines, straining by the waves, &c. And hence a 
constantly varying source of error, not corrected by any mode of com- 
pensation yet proposed. Dr. Scoresby suggested the placing a compass 
on the mast-head. This would be beyond local influence, give the true 
direction, and therefore correction for the deck compasses. 

lieut.-Colonel Sabine entirely agreed with Dr. Scoresby in the neceasiiy 
for caution, and stated that no compensated compasses were allowed in the 
Navy. 

GREAT MAGNETIC DISTUBJBANCE. 

In No. 209 of the Philosophical Magaziney we find the following letter 
from Captain J. H. Lefroy, R.A., Director of the Magnetic Observatory 
in Canada, to Lieutenant-Colonel Sabine, R.A., on a Great Magnetic Dis- 
turbance on the 24th of September, 1847 : — 

" This day has been distinguished by a greater disturbance than any we 
have had yet. The observed range of declination was 4^ 3' ; and I have 
little doubt that the actual range was greater, as the non-commissioned 
officer on duty, when he found that the movement was beyond the scale 
of the observatory declinometer, lost time in sending for me, instead 
of at once lighting the lamp of the transportable one, and following it up 
on that. The observed range of horizontal force was over 600 divisions, 
or 0*052 of the horizontal force 1 The day has been raw and cloudy, with 
occasional rain, so that if an aurora existed, it could not have been seen. 
The disturbance seems to have begun between 21^ and 22** Gottingeu time 
on the 23rd, as the observation at 22^ was decidedly unusual ; but extra 
observations did not commence until 23^ 20"*. The extreme disturbance 
began about 0^ 35°* on the 24th, when both the large declinometer and 
large bifilar went off their scales. At this time I was called, and we be- 
gan to observe the transportable declinometer and bifilar. The last also 
went off the scale. The lowest reading of the former was 692'5 at 1** 0" 
Gott., and the highest 11260 at V" 45'° : this gives a range of B"" 86' *7; 
but at a subsequent period (d^* 0°* Gott.) a reading of 1177*2 was ob- 
tained, thus giving the enormous range of 4° 2' '3.* I did not take a 
reading of your compass ; but looking hastily at it, I perceived that dur- 
ing the great shock it was ranging more than 8° 20' from its usual posi- 
tion. As both bifilar scales were exceeded, we can only say that the 
range of that eiement between O'* and l^* Gott. exceeded 600 divisions, or 

*I think oar £reatest ranfi:e before th\« waa ox^i % ^«^. ^-iBac^«\ \hia 
occurred last ApnL 
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0'052 of its whole amoant, on the testimony of two instraments ; a fact 
which cannot, I think, bnt make it a most interesting question, what is 
the natore of a force snbject to snch immense variations, and how can 
they, occur without afiBscting, or being afiected, by the other physical 
agents in the globe ? This disturbance was attended by a great degree of 
motion in the magnets, a peculiar mechanical agitation, which th^ only 
exhibit on rare occasions ; it lasted, more or less, down to 12^ Gott. As 
the results have not been made up, I cannot state precisely the range of 
indination, but perhaps may do so before I close this. 

** Attet some little trouble, I think we have got Dr. Robinson's Ane- 
mometer into beautiful working order. If the prindple on which the 
velocity is estimated is correct, as we must feel confiaent it must be, I 
think it has a great superiority over any other instrument of the kind yet 
invented. The fiidlity and precision with which the velocity is measored, 
and the beantifiil manner in which sudden changes are shown, together 
with the large scale on which directions are mark^ make it a pleasure to 
use it, and make Osier's instrument look quite clomsy beside it ; it is a 
most elegant instrument, and will give diomal curves of velocity with a 
inrecision we have never attained before. I found, on careful examination, 
that Osier's anemometer, which has been up seven years, was much the 
wone for wear, and^not in a condition to give a satis&ctory comparison 
witii the other ; we have, therefore, with a good deal of difficulty, taken it 
down. I have put it into the hands of the engineer here, and he is to 
refit all the essential parts, particularly the shoulder and collar of the 
vane, which were worn, and made the vane unsteady : we shall then be 
aUe to compare pressures and velocities." 

OK THE DIURNAL VARIATION OP THE MAGNETIC DECLINATION AT 
ST. HELENA. 

It has long been known that the Diurnal Variation oi the Magnetic 
Needle is in an opposite direction in the southern, to what it is in the 
northern hemisphere ; and it was therefore proposed as a problem by 
Ango, Hnmboldt, and others, to determine whether there exists any in- 
tennediate line of stations on the earth where those diurnal variations dis- 
appear. The results recorded in the present paper are founded on obser- 
vations made at St. Helena during the five consecutive years, from 1841 
to 1845 indusive ; and also on similar observations made at Singapore, in 
the years 1841 and 1842 ; and show that at these stations, which are in- 
termediate between the northern magnetic hemispheres, the diurna! varia- 
tions still take place ; but those peculiar to each hemisphere prevail at 
opposite seasons of the year, apparently in accordance with the position of 
the sun wiUi relation to the earth's equator. 



ITTBOTS 07 ICAGNETISV, ETC., UPON THE DIMENSIONS OF IRON AND 
STEEL BARS. 

Mr. J. p. Joule has communicated to the Philosophical Magadne^ 
Nob. 199 and 201, a series of elaborate experiment \a «aR«s\:«L\^ ^^ 
above dteeta. We have only room to quote the moie Vm'^'^as^* «ksc^€^<- 

• Copper 18 the only non-ferruginous metal expenmcuXfti^. oroi. ^^ '^^ 
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trials made with wires of this metal, pressure and tension were sncces- 
tively applied, and very powerful carrents transmitted through the coil; 
hut in no case could he detected the slightestalteration in their dunensionB/' 

With respect to the prohable cause of the remarkable &cts pointed 
out, Mr. Jode observes, " the law of elongation naturally suggests the joint 
operation of the attractive and repulsive forces of the constituent particles 
of the magnet as the cause of that phenomenon. On the other hand, the 
fact that the ahortening effect is proportional to the magnetic intensi^ of 
the bar multiplied by the current traversing the coil, seems to indicate 
that, in this case, the effect is produced by the attraction of the magnetic 
particles by the coil. But, then, it will be asked, why so remarkable an 
augmentation of the effect is produced by the increase of tension in the 
case of the soft iron bars ? When we are able to answer this question in 
a satis&ctory manner, we shall probably have a much more complete ac- 
quaintance with the real nature of magnetism than we at present 
possess. 

** I have ah-eady, in the former part of this paper, described an experi- 
ment which indicated that no alteration in the bulk of a bar of soft iron 
could be produced by magnetizing it. I thought, however, that it would 
be interesting to confirm the fact by an observation of the alteration of 
the dimensions of the iron at right angles to the dif^ction of its polarity. 
Por this purpose I took a piece of drawn iron gas-piping one yard 
long, T^ths of an inch in bore, and x^ths of an inch in thickness. 
A piece of thick covered copper wire was inserted into this tube, and 
bent over the outside of it ; the lower extremity of the iron tube 
being fixed, and the upper end being attached to the micrometrical appa- 
ratus described in the first section of this paper, each division of which 
corresponded to TTr^-^th of an inch. The table of results shows that 
the length of the tube was diminished in order to make up for the increase 
of its diameter, which, in this instance, was in the direction of the pola- 
rity. The quantity of the shortening effect, viz. 3*4, is, however, only 
one-third of that due to the maximum elongation of soft iron bars, as ob- 
served in the first section. This is, probably, owing to the grain of the 
iron being in cross directions with respect to the polarity in the two cases; 
and partly, perhaps, to the iron tube not being fully saturated with mag- 
netism. The experiment is worth repeating, especially as it affords a 
means of studying the magnetic condition of closed magnetic circuits." 

ON THE UNrVEESALITY OF MAGNETISM. BY DE. DE HALDAT. 

The question of the Universality of Magnetism, on which M. de Haldat 
presented a memoir to the Academy of Sciences in 1841, having given 
rise to some objections, has been subjected to new researches, in which 
the author has confirmed the fact, — that all bodies in small masses and of 
an elongated form are subject to the influence of the magnet when ex- 
posed to its action, both when they are made to oscillate between the 
opposite magnetic poles, and when they are suspended in the same situation 
bjr silk ^laments whose torsion is employed to value the force which they 
Jbare acquired. A desire to trace the pT0i\m9Ll& cwi^ oi tliette \ihenomena 
/ndaced the author to ascertain whether iVese \io^'e& Y^%£»eR>, ^ "CbsBiL.- 



KATUBAL PHILOSOPHT. 101 

selves, the property of acquiring the magnetic state, or whether they owe 
this property to the presence of iron, as many philosophers have main- 
tained. 

We have not space to quote the details of this paper ; but subjoin a 
few of the results. 

Sixty substances deprived of iron by the usual means, and found to be 
chemi(»lly pure, were thus prepared, and subjected to magnetic action, 
after having received the elongated form wMch ensures the success of 
these experiments. Among these substances are the following, whose 
absolute purity must be theoretically admitted, and which has moreover 
been proved by experiment : distill^ water in the state of ice, hyaline 
quartz of perfect transparency, the carbonate and muriate of ammonia 
obtained by the combination of their component principles in a state of 
vapour, t^e carbon of the smoke of oil-lamps or pure resins, sulphur 
washed with hydrochloric acid and repeatedly sublimed, camphor several 
times sublimed, gum, bees' wax, &c. ; we may also add, gold obtained from 
deposit, silver reduc^ from the chloride, and copper precipitated by gal- 
vanism. Each of these substances was placed upon a sheet of very thin 
paper, previously purified and suspended by a double filament of silk, and 
submitted to the in^ence of the two poles of a horse-shoe iron magnet 
carrying twenty-five kilogrammes. With respect to their behaviour under 
the influence of this double power, they are divided into two classes, 
conformably to the observation of Dr. Faraday, previously recognised by 
M. Becquerel. One class was placed in the direction of the magnetic 
current, the other transversely to this current. There is, therefore, no 
substance absolutely neutral with regard to the property of acquiring the 
magnetic power ; but whatever be the direction which it takes, this can 
always be ascertidned, and the acquired power determined, even measured, 
by means of the parts of the apparatus which measures the torsion. 

From general considerations, and from very minute facts stated in this 
memoir, and frt>m numerous oliiers for which ^ere was no room, it 
results: — 

1. That iron, though eminently magnetic, is not the only body which 
possesses this property. 

2. That its tendency to acquire this state is dependent upon its purity, 
and varies with its combination. 

S. Lastly, that the magnetic power acting upon all bodies, either giving 
them a direction parallel to the current or transverse to this current, the 
fluid, the magnetic agent, possesses, like all other imponderable fluids or 
agents, universality of influence in nature. — Trom the AnruUes de Chimie 
et de Flufsique, Jan. 1847 ; PkUosaphical Magazine, No. 202, abridged, 

ON THE THEOBLTICAL VELOCITY OF SOUND. BY J. P. JOULE*. 

The celebrated French mathematician De Laplace has, it is well known, 
pointed out that the heat evolved by the compression of air is the cause 
of the velocity of sound, according to the theory of Newton, beiu.^ «a 
much less than that actually observed. He has &\so ^^eti. ^ Weci;^^^ V} 
which the velocity may he determined wheu the ratio oi ^^ «^wsAr.>bs»X 
* Communicatedby ibe Author, to the PhllosopbicaV MLaiga3A»ft,^Q«*»*- 
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of air at eonstant pressure to that at constant volnme is known. The 
determination of Uie elevation of temperature in air by oompresaion has, 
howeyer, been hitherto attended with difficnlty, and hence the theorism of 
Be Laplace has neyer yet been fairly compared with experiment. I was, 
therefore, anxions'^to ascertain how fur the mechanical equivalent of heat, 
as determined by my recent experiments on the firiction of fluids, might 
be able to contribute to dear up this question. 

The capacity of air at constant pressure, according to the experiments 
of De la Roche and Berard, is 0*2669. Consequently a quantitj^ of heat 
capable of increasiDg the temperature of a lb. of water by 1°, will givei*^ 
also to 8'7471bs. of air, while the air will be expanded 7^; an expassioa 
in which a force equal to 200'71b8. through a foot is expended in rising 
the atmosphere of the earth. The equivalent of a degree of heat per lb. 
of water, determined by the careM experiments brought before the 
British iUsociation at Oxford, is 77&lbs. through a foot. Hence SOO'Tlbs. 
through a foot is equal to 0°*259. 

We see, therefore, that for every df^ree of heat employed by Be la 
Boche and Berard in expanding and h^ing air, 0°'259 was ocdqned in 
producing the mechanical effect, leaving 0°'741 as that actually employed 
in raising the temperature of the air. Hence the actual specific heat (com- 
monly (Ailed capacity at constant volume) is 0*2669 + 0*741 » 0*1977. 
Taking this as the specific heat of air and the equivalent 775, it follows 
that if a volume of air of 171'6 cubic inches be compressed to 170*6 enbie 
inches, it will be heated 1°, a quantity of heat wMeh will occasion an 
increased pressure of 7^. So that the celerity of sound will be increased 
by this means in the subduplicate ratio of 491 to 661*6, or in the tamjAt 
ratio of 2216 to 2572, which will bring it up from Newton's estimate of 
943 to 1095 feet per '^ which is as near 1130, the actual velocity at 82°, 
as could be expected frt)m the nature of the experiments on the i^^edfie 
heat of air, and folly confirms the theory of La^aee. 

" A GOOD EOOM FOE HEABING IN." 

Mb. J. Scott Russell, in examining one of the causes of bad quali- 
ties in the construction of a room, showed that in a large square room, 
of the usual form, the reflexion of the same sound was carried to the 
speaker's ear by different paths, and in different periods of time ; the re- 
sult of which was the confusion of successive sounds and syllables with 
each other — and so a prolific cause of indistinct hearing. It required 
another principle to afford the remedy of these evils, and that prin- 
ciple Mr. Russell believed was quite new. He might venture to 
csJl it the principle of the non-reflexion and lateral accumulation of the 
sound wave. It had originally been suggested to him by the observation 
of a similar phenomenon in the wave of the first order in water. This 
wave he considered to be the type of the tound wave; and on examina- 
tion he had found experimental evidence of the same phenomenon in the 
latter wave. He had observed that at angles below 45° the sound wave 
was no longer completely reflected from the surface on which it impinged ; 
and that when the obhquity of the wave to Wie waiacfe ^«& tk^° , ^-^^bsoo- 
menon followed of total noU'refiexion — axid. \]ii<& ^«q^ Q($Disasaii&. i&ss^ 
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to roll along the surfiice in a direction parallel to it. This fact famished 
a ready means to remedy the evils so often produced by the reflexions 
and echo and interference of sound in public buildings. Wherever it was 
possible to place flat or curved surfaces at such ang^ that the direction 
of the sound should be very oblique to the surface, it might be harmlessly 
disposed o^ and prevented from injurious reflexion. This was exactly 
what the stalls of a choir, the side chapels of a cathedral, and the par- 
titions of boxes in an opera-house, did so successfuUy for bmldings of a 
large dasi. The same prindples enabled him to explain the Whic^)ering 
GaUeiy of St. Paul's (which is circular) and another equally celebrated, 
mentioiied by Saunders^ which is perfectly straight. The same principle 
also explained the conveyance of sound along the smooth sur&ce of a 
lake and over the flat sur&oe of a sandy desert : — as well as the extraor- 
dinary neiFerberation or accumulation of sound in some portions of a 
buildmg. Another principle was that of the polarity of the human 
voice. Mr. Russell showed the rapid diminution of intensity of sound 
on both sides of the axis of the mouth ; and that instead of extending 
in a circular wave round the head of the speaker, as had been supposed, 
the line of hearing distance was an ebngated oval extending forwards 
from the mouth. 

NATIONAL MEASURES, WEIGHTS, AND MONEY. 

Majos-Genekal Sib Charles Pasley has communicated to the 
British Association, a paper " On Simplifying and Improving our Na- 
tional Measures, Weights, and Money." After adverting to the proceed- 
ings and Beports of Parliamentary Committees, Royal Commissioners, 
&e., on Weights and Measures, from the year 1758 to the present time, 
tiie General submitted an abstract of his own plan, idiich he supported 
by the following considerations : — In the first place, a simplicity and 
predflioK will be given to measures of distance and area on the sur&ce of 
the g^obe, of wluch our present standards afford no criterion. For ex- 
ample, nobody knows or can ev^ guess how many rods or yards there 
are in a given number of statute miles, nor how many acres or square 
yards there are in a given number of square miles of our present mea- 
aore ; which can only be ascertained by very troublesome calculations : 
but in the new measure proposed, 173 miles would be known at once to 
be 17S,000 fathoms, and 248 square miles to be equal to 248,000 im- 
perial acres, and to 248,000,000 square fathoms. In like manner, though 
no one ean even guess how many cubic feet a given number of gallons 
of onr present standard measure of capacity are equal to, or vice versd, 
this embarrassing uncertainty, and the necessity of very troublesome cal- 
culations in order to compare those two denominations together, will be 
avoided by establishing the cubic foot as the only standard both of solidity 
and of capacity. In all buildings and other works of architecture, en- 
gineering, &c., the necessity of computing artificers' and labourers' work, 
as weU as materials, duodecimally, and in goods sold by weight the 
trouUesome reduction of tons into cwts., quarters, and pounds ; and i^ 
vertS — and in all accounts the reduction of pounda a\;e;c^a^^*YDL\x^ ^Sk^S^^^ 
pence^ and hrtbings, and vice verad, ¥nll also be &vo\dL<&^-, 'wV^^dLi'^^^ 
MD immeoBe aaving of time, trouble, and risk of exxot. To ^ti<^i;»^^ '^ 
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asserts that after a very careM investigation of the history of our national 
weights and measures, from Uie time of Alfred to the present day, he 
has ascertained that with the exception of our lineal measure, none of 
our present standards are yenerahle from their antiquity, as mi^t natu- 
rally he supposed hy those who have not had the means of such inves- 
tigation ; they having, on the contrary, heen subject to much greater 
changes than any which he now proposes : and all those changes having 
originated from accident, error, bad workmanship, or neglect, — ^with the 
exception of the establishment of the imperial gallon in 1824 ; which, 
strange to say, but no less true, was the first and only modification of 
onr existing standards, adopted systematically as an improvement and 
with a view to the public benefit, in the course of 800 years. Such as 
they were, however, even the legal standards were disr4;arded in every 
part of the kingdom, where 6uch an immense number of incongruous 
and discordant local measures and weights prevailed ; differing in such 
an extraordinary manner from those standards and from each other, not 
only in every county but in every market, as rendered them a perfect 
chaos, and quite as unintelligible to the public generally as those of 
the ancient Egyptians or Babylonians could have been. — MAenaum, 
No. 1029. 



NEW CALCULATING ICACHINE. 

The Rev. H. Moselet has communicated to the Philosophical Ma- 
gdsiney No. 200, the details of a Machine which he has proposed to 
determine mechanically the products, quotients, logarithms, squares, 
square roots, and other powers and roots of the natural numb^, by 
means of combinations of greater simplicity than have hitherto been 
applied to the purposes of mechanical calculation. 

The principle of the machine consists in the main, of a cone and a 
screw. The application of the cone and the disc to various purposes of 
mechanical calculation has long been well known, and particularly by the 
ingenious applications made of the disc to dynamical admeasurement by 
MM. Poncdet and Morin. 

The novelty of this instrument consists in the combination of tiie 
screw with the cone. 

In this paper Mr. Moseley details the theory of the instrument, and 
concludes : " it will be observed that whUst it differs from other calcu- 
lating machines, and claims to be superior to them in the simplicity off 
its combinations, it differs also, and is inferior to them in this respect, 
that the truth of its registrations is dependent on the mechanical accuracy 
of its construction. 

" Those elements of the machine on the mechanical truth and adapta- 
tion of which its accuracy depends, are — 1st, the screw, the convolutions of 
whose thread must be of geometrical uniformity ; 2nd, the cone, whose 
surface must be of geometrical truth ; and 3rd, the wheel, whose edge 
must have so intimate a contact toith, and hold upon, the surface of the 
a}ne, as to partake accurately in its motion at every point which it tra- 
rerses." 
Mr. Moaeley*8 experience in the lase oi «^ iSB£k\ax c,vyQ& ^sAy&s^Na^^ 
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steam indicator, oonstrneted at the expense of the British Association 
of Science, has convinced him that the required accuracy is in this last 
respect attainable. 

" In respect to the first-mentioned sources of error, it may be observed 
that there are no mechanical forms of greater simplicity than the cane 
aad the screw, and, probably, none in respect to which greater truth of 
coostruction is attainable. 

"Every such instrument must, however, have its error ; its amount in 
respect to this instrument may be determined by an obvious method, and 
it 18 probable that it may in every case be corrected by a corresponding 
ttdJMtment" 



ALTITUDE AND AZIMUTH INSTRUMENT, RECENTLY ERECTED AT THE 
ROTAL OBSERVATORY, GREENWICH. 

The Boyal Observatory, at Greenwich, was founded for the special 
purpose of making lunar observations, as aids to navigation, to enable 
persons at sea the better to determine the longitude. This object has 
been steadily kept in view from that time to the present, and the whole 
of the existing theories and tables of the moon are based entirely upon 
the observations which have been taken at Greenwich Observatory. Till 
the Astronomer Royal devised his Altitude and Azimuth Instrument these 
observations could be taken only whilst the moon was passing the me- 
ridian, so that she might be shining brightly for many hours, yet, if she 
were obscured by clouds during the few minutes she would be visible in 
the field of Telescopes fixed in the meridian, no observations could be 
taken ; and thus, very many observations were lost. This was felt by 
the Astronomer Royal as a matter of so serious a nature that he has de- 
vised the above Instrument, which is found to have such a degree of 
solidity and steadiness that the moon can be observed in any part of the 
sky, and thus the important series of observations rendered more com- 
plete. 

The following explanation of the different parts of this New Altitude 
and A rim nth Instrument, has been given by the Astronomer Royal : — 

Tliis inttrnment is supported on a three-rayed pier of brickwork, built on 
a separate foundation flrom the walls of the Dome, and having no connection 
with it flrom the rroand. This pier is raised to within a small distance of 
the floor of the Dome, so as not to be touched by the joists of the floor, 
which are supported entirely by the wall of the Dome. The internal diameter 
of the Dome is about twelve feet, and the sides of the trianj^^le, formed by 
Joining the extremities of the rays of the piers, are each about eight feet. Upon 
the top of the three-raved pier is planted an iron flramework, consisting of three 
rays, connected at tbeir extremities by three sides, welded in the same 
piece : this iron work thus forms a triangle, whose sides are about eight feet, 
and which has pieces radiating^ from the centre in the same piece of metal. 
Upon each side of this triangle is erected an iron triangle, attached by screw- 
bolts to its angles, and rising above its plane about eleven feet. The points 
forming the vertices of these three triangles correspond to the three angles 
of anouer horizontal triangle, attached to them, but lying in such a position 
that its angles correspond to the sides of the lower triangle. The sides of 
this upper triangle are in one piece. In another piece are the three rava 
drawn from the centre to the aiuirles of the triangle : t\\e^ te&X. Vu iKstY^ «X\\.% 
wagln, the ends of tbe rayu being cut with screw thiea.OA, «o X\aXXXa^ ^»3^ 
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ntre. and welded 

of toe azimathal 

, . upoi^it, 

whose spring insures perfect bearing. 

On the centre of the rayed brick pier is planted a circnlar stone pier, three 
feet in diameter. In the top of this are inserted three solid metallic fortes 
(one of which is seen in the drawing), which receive the ribs of the low^ 
fixed circle. This circle is a strongl^.ribbed frame of bell-metal, cast in one 

8iece, three feet in diameter, and six inches deep, with a conical hole fnr 
lie bearing of the lower azimnthal pivot, a racked ring fbr pinion-action, 
and a graduated ring at its circumference. 

The lower part of the arimuthal frame consists of a strongly-ribbed fiat 
of cast iron (the ribs being on its lower side, and three inches in depth), 
with a vertical pivot^ ^^^^S. *■ hemispherical end to work in the conical 
hollow of the lower circle. The upper surface is planed. This basis carries 
the clamp-screw and the slow-motion pinion, ana the four micrometer mi- 
croscopes fbr reading the lower circle. These microscopes are cast in the 
same piece with the basis : they were bored out after being cast. The part 
of each microscope which sustains the pressure of the micrometer-screw is 
included in the same cast. 

The two uprights consist of two semi-cylindrical pieces, with their upoer 
and lower ends planed, each about four feet six inches in height, its breadth 
about twenty-one inches, and its depth ten and a-half inches. The seou- 
drcular part is solid and strong: the fiat side of the semi-cylinder is mmA 
weaker. One of these uprights carries four microscopes for readii« the ver- 
tical circle, and blocks ror supporting tbe levels transverse to the horizontal 
axis. Each also carries a bracket, on which the Y for the horiiontal axis is 
fixed by one powerful screw, and blocks for the levels parallel to the axis. 
Each vertical, with the parts which have been mentioned, is cast in one piece. 
The vertical which does not carry the four microscopes, carries the circles in 
which the clamp^screw and slow-motion pinion act. The upper connection 
of the uprights is by a fiat piece, nine inches broad in the middle, ribbed, 
and carrying the upper pivot. 

Upon the upper connecting piece are two levels parallel to the horizontal 
axis, resting on blocks which are near to the outsicie extremities of the ver- 
tical pieces. Two additional levels, parallel to those Just mentioned, are 
placed at the bottom of the vertical pieces. 

Two levels transversal to these, and to the horizontal axis, are placed on 
the outside of the vertical which carries the four microscopes, resting on 
blocks attached as near as possible to these microscopes. 

The part moveable in altitude may be described as a transit-circle of great 
solidity. It consists of a double cone (each one being widened to a fiat at its 
base), with the telescope between the bases of the cones. One cone (carrying 
the graduated circle, its pivot, and the two ends of the telescope), is cast in 
one piece, and the rest in another piece. The axis of this part is horizontal : 
its pivots rest upon the two Y^s carried by the brackets which are cast on the 
two upright sides. On the side opposite the graduated circle, and near to 
the eye-end of the telescope, are the clamp-screw and the head of the i^nion 
for slow motion. The diameter of the graduated circle is three feet. The 
length of the Telescope is about four feet. 

The Telescope has m its field six horizontal and six vertical wires. 

Friction wheels are placed beneath the ends of the horizontal axis. The 
circular form of these pivots has been most severely examined by micrometer 
microscopes, which are placed opposite to their ends, and are made to ob- 
serve two rectangular co-ordinates of the motion of a dot on the pivot, at 
small angular intervals, during a revolution of the vertical circle. "Die piece 
(screwed to the uprights) which carries one of these microscopes is exhibitad 
in the drawing. 

By means of combinations of plane refiectors. the light of a large Amnd 

lamp, supported by one of the uprights, is maoe to illominate the fields of 

all the microscopes which read the two circles, while it directly iUnminates 

tie field of the telescope. A light-moderating apparatus is used for dimi- 

niahinti fbe inten^ty ot the light in thefteld Oi \\\« \x\«mov^«^\l«&\\ vLfdond 

io be necesBtury, 
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The principal points which have been aimed at in the constraction of this 
nstnunent are the following—First, to constmct it in as few pieces as pos- 
sible ; all the important parts being united as far as possible in the same 
casts of metal; in this respect it is remarkably different from the instru- 
ments nuule in late years by English artists. Secondly, to make no onion of 
important parts by small screws. Thirdly, to leave no adjustments to be 
made by afQustingr screws; the adjustments being effected as nearly as pos- 
sible by filing, and the observations being so arranged that the remaining 
errors can be determined from the observations themselves. In a won( 
ftrmnutin the object to which ever^r part of the construction is directed. 

An instrument thus constructed is necessarily ponderous. The weight of 
tile moving parts of this instrument exceeds three-fourths of a ton. But its 
motikm is perfectly easy. 

It is impossible for us here to enter upon all the technicalities of the astro- 
nomical use of such an instrument. It will be sufficient to state that if the 
azimuths both of a high star and of a low star be observed in both positions 
of tiie instrument (that is, with the graduated face of the vertical circle 
Bight and Left), and if the altitude of any one star be also observed in both 
positions (the sidereal time being always observed), then every error of ad- 
justment can be determined, and every observation of the moon or a planet 
vcnn be nuule ijerfectly available. 

In the drawing are seen the steps used for ascending to the upper part of 
fhe instrument. These steps run on wheels flreely around the pier, being 
attached to it by a ring of iron fastened to them, and which encircles the 
pier. They are stopped in any required position by a brake, of which the 
hsodle is seen in the drawing. 

The upper or rotating part of the Dome is drum-shaped, and moves on 
cannon-balls. It turns with so ^p%at facility that it has been found necessary 
to attach to the bar used for giving it motion, a racked bar, which can be 
fyrtened to studs placed at intervals round the interior of the Dome. 

The levers are also exhibited, by which the vertical and horizontal shutters 
to the Dome are opened and closed. 

The instrument has now been in use for some time, and seems fhlly to 
answer the design of its erection, in giving observed places of the moon or 
other bodies when at a distance firom the meridian, comparable in accuracy 
with those deduced firom observations made with meridian instruments of 
the best dass. 

A remarkably fine and large engraving of this new Instrument,* drawn 
by permission of the Astronomer Boyal, is given in the Illustrated 
London News, No. 288 ; in which Journal the accompanying details 
originally i^peared. 

THE ROSSE TELESCOPE. 

The aqradty of this instrument is wonderfiil. Such is its power that 
if a star of the first magnitude were removed to such a distance that its 
lij^t would be three nullions of years in reaching us, this telescope would, 
nevertheless, show it to the hnman eye. Is it to be wondered at, then, 
that with such an instrument grand discoveries should be made P It has 
been pointed to the heavens ; and, although in the beginning only of its 
career, it has already accomplished mighty things. There are nebulous 
^ots in the heavens which have baffled all the instruments hitherto con- 
stmcted, but this telescope resolves their true character completely. 
Among the wonderful olgects which have been subject to its scrutiny, is the 
nebnla in the eonstellation Orion. I have had an opportunity to examine 
it. It is one of the most curious objects in the whole lie&\ew%. \\>S&^<;3k\. 
nmiid, and i^ ihiowi offfarioxia lighU. Erom tke lime ol ^«s«f^€^SX\A& 
* Dnwn and engraved by Hare and Sou. 
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been subjected to the examination of the most powerfol instmments — ^bnt 
it grew more and more mysterions and diverse in its character. When 
Lord Rosse's great telescope was directed to its examination, it for a long 
time resisted its power. He found it required patient examination — ^uight 
after night and month after month. At length a pure atmosphere gave 
him the resolution of its constitution ; and ti^e stars of which it is com- 
posed burst upon the sight of man for the first time. — Mechanics^ Mag, 

NEW PHENOMENA OP LIGHT. 

Sib David Bbewsteb has made to the British Association, the follow- 
ing four communications on Light. 

On the diffraction bauds produced by the edges of thin plates, 
whether solid or fluid ; 2. on the dark lines in the red space beyond 
the red termination of Fraunhofer's spectrum; 8. on the functions 
of the parts of the membranes corresponding with the foramen centrale of 
Sommering ; — and 4. on the conversion of relief in a drawing by invert- 
ing the drawing seen by a lens. 

1. Sir D. Brewster reiterated his assertion that the diffraction bands 
produced by the edges of thin plates were still unexplained, notwithstand- 
ing Mr. 'Whewell maintains that the undulatory theory affords a complete 
explanation. New experiments were described, which furnish new means 
of observing the phenomena ; and n^ore fovourably, viz., the using of oil 
of cassia as a superior refracting medium ; and a minute revolving rhomb 
of calcareous spar, by means of which the fringes are seen at any point of 
the spectrum. By the new experiments. Sir D. Brewster thinks he can 
account for the phenomena. 

2. With the Munich prism, Sir D. Brewster has observed thirteen lines 
nearly parallel, and many others, beyond the red end of the spectrum as 
ordinarily seen. Many were visible one day, and not another ; some in 
the morning, and not in the evening ; and he had examined them with 
every care for perfect vision. Mr. Hunt asked how &r below the red ex- 
treme he had traced colour? Sir D. Brewster : About one-sixth. 

3. This communication had reference to the question whether the retina 
or the choroid coat be the seat of vision. It appeared to be Sir D. Brew- 
ster's opinion that the choroid is the seat of vision, and that upon it dis- 
tinctness of vision depends ; but that both choroid and retina are neces- 
sary to perfect vision. 

4. The effects of inversion of a picture, namely, the elevated parts rising 
and the deep parts sinking, disappear when viewed through a magnifying 
glass of an inch focus. — LUerary Gazette, No. 1528. 

NEW THEOET OP THE POLARIZATION OP LIGHT. BY PBOP. CHALLI8. 

In this theory, ether is regarded as a continuous fluid substance, and 
is treated mathematically on hydrodynamical principles. By means of a 
new general equation in hydrodynamics, which the author has discovered, 
he shows that a filament of the fluid may continue in agitation, without 
lateral spreading ; and that motion may be propagated along it nni- 
jformty, provided the motion consist oi viiVyniicm^ -^^a^^ Vs<(i<^jbadinal and 
partly tranaversal, following the law oi anea. ^vM^a. ^.^J^aaskKDiVsiiii^^wi^ 
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supposed to corFespond to a ray of light. The sensation of light ia due to 
the transverse vibrations. In a ray of common light, the transverse mo- 
tion is in planes passing through the axis of the ray, and is alike in all 
directions firom the axis; in a plane-polarized ray, the transverse motion is 
in plane not passing through the axis ; and in an elliptically polarized ray, 
the transverse vibrations are elliptical. Prof. Challis has extended his 
theory to the phenomena of double refiraction, by a method which in- 
volves a new theory of the cUspersion of light. He finds the surface of 
elasticity to be that of an ellipsoid ; which is not in accordance with 
Fresnd's theory of double refraction. The equation of the wave-surface 
is, however, the same as in Presners theory. — Proceedings of the British 
Association ; Athenaum, No. 1023. 

ON THE DEPOLAEIZATION OP LIGHT. BY DE. DOVE. 

Ip rectilinearly polarized light be allowed to fall upon a rough surfisice, 
as a white wall, it is perfectly depolarized. This phenomenon is most 
distinctly seen, by allowing the spectra of a prism of rock-crystal, po- 
larized at right angles to each other, to fall upon such a surface, and ana- 
lysing the purple-red resulting from the violet end overlapping the r^ 
extren)ity, with a Nicholas prism. On rotating the latter, there is not the 
slightest alteration in colour. This depolarization, which eight years ago 
the author, in a paper communicated to the Berlin Society of Friends of 
Natural History, showed also to occur on the rough internal surface of 
bodies covered with a reflecting layer, progressively diminishes with the 
obliquity of the incidence, so that even the dullest surface ceases to depo- 
larize at very acute incidences. With perpendicular incidence, it also 
extends to circiilar and elliptical light, which, when reflected by a rough 
surface, is depolarized, i. e. possesses the properties of common light. If 
the explanation of the depolarizing property of rough surfaces is found in 
the supposition that such a surface reflects in all directions, by the converse, 
the combination of light polarized in all possible planes yields common 
Hght by reflection. A truncated hollow cone, the smaller circular section 
of which was about fourteen lines in diameter, and the larger seventeen 
lines, was ground into a glass plate, four lines in thickness, and three 
Inches in diameter. The lowermost surfaces of the glass were roughened 
at the margin of the circular section and blackened, and the larger circu- 
lar section was covered with a glass plate, upon which a circular piece of 
tin-foil was pasted, so that its centre coincided with the axis of the trun- 
cated cone. The angle of the cone at the apex amounted to 70*^ 50'. 
When this apparatus is turned towards the sun, so that the rays fall at 
right angles to the base of the cone, they enter the annular space between 
the tin-foil and the dark coating of the sheath, and arrive at the reflecting 
sorfiice of the hollow cone at an angle of 35° 25', thus becoming polarized 
in all the planes of reflexion, and after reflexion, crossing at one point of 
the axis. In the apparatus made by (Ertling, this poiut was exactly in 
the plane of the smaller aperture of the cone, and was visible when 
received upon the surface of a piece of white paper placed^ W\.et^. k%^« 
polarized %ht would he depoharized on account o{ \ksR die^^vrvLYei^ ^<i:^j\»^ 
aftbiBrmigb sur&ce, it could only be determined tViut \\.^%a \hs^wl^. 
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This was effected by poilarizixig the lija^t incident upon the come by means of 
an inserted glase-plate, and introducing a plate of mica between the inserted 
glass-plate and the cone. The point remained eolooiless. — Fhiloiopkkal 
Moffogme, No. 204. 

APPLICATION OP FOLABIZBD LIGHT TO THE KICSOSCOPE. 

Ma. Lego has read to the Microscopical Society, a paper on this pro- 
cess, for which he has devised a series of Polarizing Apparatus, which may 
be readily adapted to almost any Microscope. It consists, first, of a bun- 
dle of plates of crown glass, from which tiie light is to be reflected at an 
angle of 56^ in which position one portion only of the ligbt is refiracted 
8Dd another transmitted ; each of which portions consists of light pokrind 
in opposite planes. This arrangement is the best adapted to two sin^^e 
powers. 2nd. A pkte of tonnnaline as free from colour as possible, ud 
cut parallelto the crystalline axis; and 3rd. A Nichols or smgle-image 
prism, being a portion of a crystal of Iceland spar, cut and combined wi^ 
a x>iece of glass, so as to tiirow out of the field of view one of the two 
images produced by the double refraction of the crystal. This he described 
as being the most eligible for the compound microscope ; inasmuch as it 
is perfectly free from cobur, and requires very little adjustment. He 
described a series of experiments illustrating the most striking phenomena 
of double refraction; in which he employed the Nichols prism adapted 
under the stage, a double refractor to the eye> piece, a film ol selenite of 
uniform thickness placed in accordance with its crystalline axis, and a 
plate of brass perforated with boles from about one-sixteenth to one 
quarter of an inch in diameter. In the first of these experiments, in 
which the double refracting crystal was placed over the eye-piece, two 
distinct images appeared ; one of which revolved round the other, when 
the eye-piece was turned round, thus showing the ordinary and extraordi- 
nary rays. In the second, the Nichols prism was applied under the stage, 
the other arrangements remaining the same. Upon turning the eye-piece, 
although two images are produced, but one is seen when half the revolu- 
tion is performed, i. ^. at 180 degrees from the first position. Changes, 
also, take place at every other quadrant. In the thu'd experiment, the 
selenite plate was interposed ; the images were now coloured, and pre- 
sented the complementary colours at every quarter of a circle. When the 
hole in the piece of brass was of a large size, the images were seen to 
overlap, and white light was produced. 

MAGIC MIBROBS. 

A PAPER has been read to the Academy of Sciences, at Paris, by M. 
Stanislaus Julien, on the Metallic Mirrors made in China, and to whidi 
the name of " Magic Mirrors" has been given. Hitherto, all attempts by 
Europeans to obtain information as to the process, in the localities where 
they are manufactured, have proved failures ; some of the persons ap- 
plied to being unwilling to reveal the secret, and others being ignorant 
of i^e process. These mirrors are called magical, because if they receive 
the rays of the son on their polished surface, &e c\!A£«R&«n, <» flowers in 
r^^ie/l which exist on the other ^de, oxe t^\M\i^^ tc^tq&as»V. T&a5^- 
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lowing iiifionnaiioiL.hfli lieen obtained by M. Jnlien, from the writings of 
an ai&ar noied Oa-taen-hing, who tiyed between 1260 and 1341: — 
" Tke eaiue of this phenomenon is the distinct nse of fine copper and 
rongh copper. If, on the under side, there be produced, by casting in a 
mould, tiie figure oi a dragon in a circle, there is then engraved deeply on 
the disc a dragon exactly similar. Then, the parts which have been cut 
are filled with rather rongh copper ; and this is, by the action of fire, in- 
corporated with the other metal, which is of a liner natnre. The face of 
the minor is next prepared, and a slight coating of tin is spread over it. 
If the pdished disc of a mirror so prepared be turned towards the sun, 
and tiie image be reflected on a waU, it presents distinctly the clear por- 
tion and the dark portion, the one of the fine and the other of the rough 
copper." Ou-tsen-hing states that he had ascertained this by a careful in- 
spection of the fragments of a broken mirror. — Mechanic^ Magazine, 
No. 1247. 



raoDUcnoN or light by heat. 

PsoF. Drapes has conmiuuicated to the FAi/osophical Magazine, 
No. 202, a critical investigation of the phenomenon of the Production of 
Light by Solid Bodies, when their temperature is raised to a certain 
degree. The Professor first notices the diversity of opinion that has pre- 
vailed respecting some of the leading fiicts. Thus, Sir Isaac Newton fixed 
the temperature at which bodies become self-luminous at 635 degrees. 
Sip Humphry Davy at 812 degrees, Mr. Wedgwood at 947, and Mr. 
Daniell at 980 degrees. As respects the nature of the light emitted, there 
are similar contradictions. In some philosophical works of considerable 
repute, it is stated that when a solid begins to shine, it first emits red and 
tl^ white rays ; in others it is asserted that a mixture of blue and red 
light is the first that appears. 

Pjraf. Dn^er has succeded in escaping or overcoming many of the diffi- 
eoliies of this problem, and has arrived at satisfactory solutions of 
main points ; and as the experiments now to be described lead to some 
striking, and perhaps unexpected, analogies between light and heat, they 
oommend themselves to our attention as having a bearing on the question 
of the identity of those imponderable principles. The following are the 
points treated of: — 

1. To determine the point of incandescence of platinum, and to prove 
that different bodies become red-hot at the same temperature. 

2. To determine the colour of the rays emitted by self-luminous bodies 
at different temperatures. This is done by the only reliable method — 
analysis by the prism. 

I^rom these experiments it will appear, that as the temperature rises 
the light increases in refrangibility ; and making a due allowance for the 
^lysiological imperfection of the eye, the true order of the colours is red, 
orange, yellow, green, blue, indigo, violet. 

3. To determine the relation between the brilliancy of the Hght emitted 
by a shining body and its temperature. 

Here we ibaU£nd that the intensity of the U^t mcxcaaie!^ W T&!st% 



112 TSAB-BOOK OF VACT8. 

rapidly than the temperature. For example, platinum at 2600 degrees 
emits almost forty times as mach light as it does at 1900 degrees. 

We must refer the reader to the FhilosopUcal Magazine for the details 
of the investigation. 

UNIT LAMP. 

At the close of the paper just quoted. Prof. Draper remarks : — 
'< Among writers on optics, it has been a desideratum to obtain an arti- 
ficial light of standard brilliancy. The preceding experiments furnish an 
easy means of supplying that want, and give us what might be termed a 
' Unit Lamp.' A surfsice of platinum of standard dimensions, raised to 
a standard temperature by a voltaic current, will always emit a constant 
lig^t. A strip of that metal, one inch long, and one-twentieth of an 
inch wide, connected with a lever by which its expansion mignt be mea- 
sured, would yield at 2000 degrees a light suitable for most purposes. 
Moreover, it would be very easy to form from it an available photometer, 
by screening portions of the shining surface. An ingenious artist would 
have very little difficulty, by taking advantage of the movements of the 
lever, in making a self-acting apparatus, in which the platinum should be 
maintained at a uniform temperature, notwithstanding any change taking 
place in the voltaic current." 



ANALOGY OP LIGHT AND HEAT. 

Protessob Henrt, of Princeton, has communicated to the American 
Association of Greologists, an interesting investigation, showing the 
Analogy between Light and Heat. The experiments were made with a 
thermo-electrical apparatus, a yctj delicate instrument, which will indi- 
cate 1 -500th of a degree of a Fahrenheit thermometer. It has been long 
known that two rays of light may be so thrown on each other as to pro* 
duce daikness. Professor Henry showed that two rays of heat might be 
so combined as to produce cold. Light and heat differ with respect to 
the length of the waves— thosd of the latter are longer than those of the 
former. Experiments were made upon flames. Some flames give littb 
light, but intense heat ; as, for instance, the flame of hydrogen gas. If 
. a solid body is plunged into such a flame, the radiant heat will be 
increased as well as the radiant light. Experiments made upon the spots 
of the sun showed that they were colder than the surrounding parts ; also 
that the surface of that body is variously heated. The apparatus was 
applied to form a thermal-telescope : — when turned to the heavens, the 
coldest part was found to be directly overhead, lliunder clouds, sending 
forth flashes of lightning, were found to be colder than the surrounding 
clouds. When turned to the moon, there were some slight traces of heat, 
but those were proved to be from the reflected heat of the sun. He 
showed this to be the case by an experiment he performed on ice. Intlus 
experiment, the ice reflected heat. It has long been known that a burn- 
ing hais could be made of ice. — Boston Journal. 

WABMING >N1T11 ICTL. 

^ linage, anyt\ungiauudfix%loo^lQ\^«»y^^^\^<«x:Q^ 
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when the temperature thereof is made higher or lower, whatever maj 
have heen the temperature when the change was commenced. Thus, it is 
said that melted iron is cooled down to a sub-red heat ; or mercury is 
cooled from the freezing point to zero, or far below. By the same rule, 
solid mercury, say fifty degrees below zero, may, in any climate or tem- 
perature of the atmosphere, be immediately warmed and melted by being 
embedded in a cake of ice. — IScietUific Americau. 

MECHANICAL EQUIVALENT Of HEAT. 

Mr. J. p. Joule explained to the British Association, at their late 
Meeting, that four years ago he had stated, that the Heat required to 
raise one pound of water one degree, was equal to a force necessary to 
nuse 832 pounds one foot. He had since tested this experimentally, and 
he exhibited an apparatus by which he could keep water in motion for 
any length of time, and by which motion the temperature of the fluid 
became elevated. He had detected this increase of heat in water to 
three-fourths of a degree ; the equivalent far which he found to be 775 ^^ 
lbs. Sperm oil gave the same results, though greater in effect. The like 
equivalent for oil was 775-j^ lbs. This almost exactness, and other tests, 
convinced him that he had expounded the Mechanical Equivalent of 
Ueai.—Ziterary Gazette, No. 1588. 

HEAT A.ND EVAPOEATION. 

A COVMUNICATION has been made to the Academy of Sciences, at 
Paris, from M. Daubree, containing a calculation of the quantity of Heat 
anmuJly applied to the Evaporation of the water on the surface of the 
g^be, and of the dynamic force of the streams of continents. He finds 
that the evaporation employs a quantity of heat about equal to one-third 
of what Ib received frt)m the sun, or in other words equal to the melting 
of a bed of ice of nearly thirty-five feet in thickness if spread over the 
globe. The motive force of the streams in Europe is, according to M. 
Daobree, equal to between 273,508,974 and 364,678,620 horses working 
ntly during the whole period of the year. 



CENTRAL FIRE IN THE EARTH. 

The increased temperature, found at increased depths in digging the 
Artesian wells, more particularly that of Crenelle in France, has been 
adduced by M. Arago, and other philosophers, as proof of Central Fire 
in the Earth. Commander C. Morton, of the Royal Navy, known as the 
propounder of the " electrical oriffin of haU-stoneSy* and the vegetable 
origin of the basaltic columns of the Giant's Causeway, and those of 
StaSa, merely regards the increased temperature at increased depths as the 
natural consequence of the increased pressure of the atmosphere, and as 
much a matter of course as the increased cold or diminished temperature 
found to exist on ascending mountains, according as the atmospheric 
pressure diminishes in the ascent. The beautiful simplicity of this 
theory may, perhaps, induce the conviction of \la «J!i^«wsfc m>Jft. ^^\a<Ji. 
Jn corroboratiou, we may justly remark that the adVELCvsi ^KWXS^^wa^^ssvi. ^\ 
mrdoeaelwit heat.-^UUrary Gazette, No. \V[%. 

I 
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SUBTEBEANEAN TEHPERATUEE. 

PROE. Forbes has commimicated to the British Association, an 
account of Mr. Caldecott's Observations for three years, on the Tempera- 
tore of the Earth in India. 

The following conclusions are plainly deducible : — 

1. The temperature of the ground at Trevandrum is from 5® to 6* 
Pahr. higher than that of the air. This result is confirmed by obsenra- 
tions on the temperature of springs and wells at Trevandrum, which had 
been obligingly communicated to Prof. Forbes by Migor-Greneral Cullen 
of the Madras Artillery. 

2. When the monthly means of the thermometers are projected, so as 
to show the curves of annual temperature, they are found to have one 
great inflection and a smaller one. The principal maximmn of the tem- 
perature of the air occurs about the beginning of April, after which the 
rainy season sets in, and the annual curve goes through its extreme range 
in three months ; the principal minimum occurring about the middle of 
July. The remaining fluctuations are comparatively insignificant, but 
indicate a slight maximum about the middle of October. 

3. The epochs of temperature are retarded with the depth below the 
surface in the usual manner, and, at the same time, casuid fluctuations 
disappear, and the ranges diminish. At twelve French feet, the principal 
maximum occurs five weeks later than in the open air, and the range is 
still at least a degree and a half. 

From these tacts it is easy to infer that the phenomena of the propa- 
gation of heat into the ground near the equator resemble those of tem- 
perate latitudes, though modified in extent and character. Mr. Calde- 
cott's experiments conclusively establish (as he himself has pointed out) 
the error of the doctrine of Boussingault (at least for the eastern hemis- 
phere), that the annual temperature near the equator remains unchanged 
at the depth of a foot below the surface in the shade. This mistake it is the 
more important to correct, because M. Poisson has attempted to confirm 
his mathematical theories of heat by applying them to this alleged fact.* 

A^r. Caldecott's experiments appear further to prove a considerable 
excess of the temperature of the earth above that of the air at Trevandrum. 
This result is in opposition to the opinion of Kupffer, which supposes the 
earth temperature to be less than that of the air between the tropics, and 
that of Boussingault, who supposes them to be the same. The results tA. 
Mr. Caldecott ai-e confirmed in both particulars by Captain Newbold of 
the Madras Army, in a late paper in the Philosophical Transactions,^ 

HIGH temperature IN THE UNITED MINES. BT ROBERT WARE FOX. 

The Temperature in some of the deeper parts of the United Mines has 
long been observed to be remarkably high ; and it has greatly increased 
with the increasing depth of the excavations. 

Captain Youren, one of the agents of the mine,t informs me that near the 
eastern extremity of the deepest level, on the ** middle lode,** there is a sprinir 
or Jet of water, dfiscbarging about 94 gallons a minute, at the temperatore^ 

* Thdorie de la Chaleur, p. 508. ^ '^w \^'b,^.\&, 

t This mine (for it is one concern) contVunfia to v^co^wc^v^wx^^Aaoj^^Qis^ 
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106^0 Fahrenheit.* This level is about 350 ikthoms below the surface, and 
about aoo fathoms under the. level of the sea. The *' lode*' has an underlie or 
dip of about 24 feet in a fn^iiom towards the north, and the water flows from 



its nortkeru or upper wall ; whilst from the opposite side, or touihem wall of 
the lode, at the distance of only 3^ feet, there is another spring, discharging^ 
aOgfallons of water in a minute, at the temperature of 9Tf « ahr. The air 



near both these springs was found to be at 104i« Fahr. : and " At//a«" is the 
only rock which has men seen within SO fathoms of them. Granite occurs at 
a considerable distance westward of the place ; and two " elvan courses" tra- 
verse the mine in nearly the same east and west direction as the lode. 

I have found that ^ of a pint of the water from the warmer spring contained 
15 grains of saline matter, consisting of muriate of lime and common salt, in 
about equal proportions, with a trace of sulphuric acid, probably combined 
with lime. In the same quantity of the cooler water, only 104 grains of mu- 
riate of lime and common salt were found, the latter in less proportion than 
the former ; and in this water also there was a slif^ht trace of sulphuric acid. 
In both instances, the water was clear, saline to the taste, and without any 
metallic salt. 

It may, I think, be inferred fix>m the saline contents of these spriufj^, that 
they have a common origin or source ; whilst their high temperatures indicate 
their having corae from a considerable depth, and the quantity of water they 
discharge, that the lode, or rocks beneath, must be very pervious to it. In 
these instances, at least, there are no grounds for supposing that any chemical 
decomposition of the sulphur ores in the lode has caused the high tempera- 
tare of the water, or contributed to it in any degree, seeing that it contains 
no metallic, and scarcely any sulphate salt. 

The difference in the heat of the two springs may perhaps, in part, be at- 
tributed to the tendency of the wanner currents to rise towards the upper 
wall ot the lode ; and still more to that of water at a much lower temperature 
passing from sui)erior strata down upon the inclined surface of the lower wall, 
where,mixing with the water rising from below, the temperature becomes 
modified, as well as the proportion of the saline contents. 

It cannot be doubted tnat ascendin": and descending currents of water, more 
or less copious and at different degrees of temperature, abound in the veins 
and fissures of the earth, and often at the junctions of different rocks, and 
that they must have a great influence in modi^ing the sabterranean tempera- 
tare, and in different degrees in different places. 

Common salt is of rare occurrence in our mines; its presence in the water 
in question cannot well be attributed to the flowing of sea- water into the ex- 
cavation, in consequence of its local or direct pressure ; for if some miles of 
distance from the coast did not render this highly improbable, the consider- 
able streams at very high temperatures, and very constant too (as appears 
from observations made at different times), are facts not consistent with such 
an explanation. If the subterranean jets of water were caused by the inroads 
of a neighbouring sea, we should exi)ect to find them at comparatively low 
temperatures, and these diminishing in proportion to the duration and amount 
of the influx. 

The salt may, however, have been derived from the ocean, in consequence 
of the latter penetrating into the earth at its greater depths, or even at its 
lesser ones, which under different given circumstances, it may be supposed 
to do. In either case, the salt water would, from its superior specific gravity, 
have a tendency to descend through the heated and less saline water in the 
veins, fissures. &c., where the fluids becoming gradually more or less mixed 
and extended in different directions, might ultimately appear in some of our 
mines, brought up, perhaps, in the largest proportions, by the upward ten- 
dency of the more heated currents of yfBXj&r,— The Fourteenth Annual Report 
of the Royal Cornwall Polytechnic Society, 1847. 

per ore. It is situated in the parish of Gwennap, about 8 miles to the north- 
ward, or almost NNW. of Falmeuth, and is several miles from the sea. 

* The thermometer employed has been carefully couvvaxe^'^^^^*^^'^'^^^'^^ 
one, and ionnd tobe^ of a degree too high •, so that t\i\a smaW wft.wwsX\o»sx. 
be deducted A-om the results, making them lOft'OB**, ^TS", wi^ ViV ,\w^^- 
tiveiy. 
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Captain W. Francis has commnnicated to the Report of the above So- 
aet^r, for 1846, some interesting &cts which have come under his notiix^ 
relieve to the temperature of water in our mines, espedally in reference 
to the great difference in the heat of water issuing fi^ different parts of 
the same level ; remarkable instances of which are now observed in the 
United Mines. To these Captain Francis adds the following observatLona 
relative to the source of the heat itself : — 

It is a commonly received notion that the highest degrees of tempentare 
are indications of large bodies of ores being contiguous, if not actually open 
to sight ; but at the United Mines, and in others also, the lodes in those levels 
where the heat is in^eatest, are almost without ores, and both the lodes and 
the rock about them are hard and very compact. At the same time I admit, 
that such lodes have been found, somewhere, to contain large quantities oi 
copper ore ; but my object in making the preceding remark u rather to shew 
that the presence of great heat is not to be considered an infallible indicatiom 
of large masses of ores being near at hand. 

It should also be observed, that those lodes which ^eld the most copper 
ores generally hold considerable quantities of other mmerals, such as iron- 
pyrites, arsenic, &c. ; and it becomes a question, whether these may not 
account for much, if not the whole, of the heat in the mines. 

That most of the lodes, and especially those which have yielded large quan- 
tities of copper ores, have, at some period, been under the influence of great 
heat, there can be no doubt, and to such an extent as to fuse their contents j 
and I see no reason for believing otherwise than that intense beat still exists 
in them at a distance from where they have been penetrated : but it should 
be remembered that the symptoms indicating the action of heat are not so 
frequent or strong^ in the deepest parts of those mines which have been worked 
to the greatest depths, as they are at higher levels, and especially near tlie 
surface, where gosson, at the depth of a few fathoms, or even a few feet, usu- 
alljr exhibit this fact in the clearest manner. I have had numerous opportu- 
nities of witnessing the fact just named in the deep mines in the Gwennap 
district, and in almost every case the lodes at the lowest points are composed 
of hard compact quartz, almost free from the presence of minerals, and yet 
the water issuing from those parts is of the uighest temperature, which cer- 
tainly strengthens the opinion that the source of heat is firom a still greater 
depth ; and its effects not being so evident in those places may be accounted 
for by the absence of those substances in the lodes on which the action of 
heat would manifest itself. But whilst it is admitted that the temperature 
increases with the depth, it should be observed, that it is not found to be the 
same at the same depth, even in parts of the same mine which are only a liew 
fathoms' distance from each other. In different mines in the same locality, 
and in precisely similar formations, the result is often very different. As in- 
stances of this, I will refer to the Consolidated Mines^ which adjoin the 
United Mines, and the lodes in each bear the same direction, andrun narallel 
to each other. The former have been worked to the depth of 316 fathoraa 
from the surface, whereas the latter have only been worked 260 fathoms, or 
56 fathoms less than the first. The highest temperature in the Consolidated 
Mines has been 98o Fahrenheit, whilst m the Umted Mines it is 1C6«. Again 
at Tresavean, the depth of which is 320 fathoms from the surfoce, the highest 
temperature yet observed is about ^°. It should^ however, be noticed, that 
the deepest part of Tresavean is in granite formation, and that the Consoli- 
dated and United Mines are in slate. 

These circumstances go to show that there must be other causes producing 
heat, apart from the mere depth of the mines ; and, without being prepared 
with conclusive evidence as to its origin, or the source from whence it pro- 
ceeds, I cannot help remarking that the dejo'ee of heat is very much increased 
by its passing through immense bodies of mineralized matter powerftilly acted 
ifa by galvanic agency. 

TEMFEBJlTVKE of THB G£YS£1L ST^^Qt^ T» \Ct.\ili:s:Yk. 

M, Flourens has communicated to tiiePom kRaSicssi^ q1^^<sqs«^^ 
*•"' • observations of MM.. Deado\i^uL wA ^avwikaRsv. *m ^^'^^ 
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1846^ on tlie Intemuttent Boiling Springs of the Geyser and Strockr,* 
the latter being within 140 yards of the Great Geyser.f The observa- 
tions were on the temperature of the water, in the great column or well 
of each, made by suspending thermometers at different depths, at different 
times, before and after eruptions. The Great G«yser has a depth of 22 
metres (72 feet), and the experiments showed that the temperature of the 
column diminished gradually from the bottom upwards, and that the 
maTJmum temperature at the bottom before a great eruption was 127°'6 
Centigrade (260^'' Eahr.), and the minimum 122'' (251§'' Fahr.), after an 
eruption. The tempenitare of the water at the suiiace was 85^*2 (185° 
Fahr.), when that at the bottom was 127'' C 

After an eruption, the lowest thermometer stood at 121*^*6 (251*' 
Nur.); nine hours afterwards at 128''-6 (254]^'' Fahr.). Between 11 
AM, of the 6th July, and 2*55 p.m. of the 7th, there was no eruption, so 
that there had been an interval of nearly 28 hours ; and the water at the 
latter time, at the bottom, was 127°-6 (261ik° Fahr.); a quarter of ^ 
hour afterwards there was a slight eruption. 

The Strockr is a drcnlar well 44^ feet deep, with an orifice of about 
8 fSset, which rapidly diminishes downward, and at about 27i feet from 
the ocifioe is only 10^ indies. The column of water between the erup- 
tioBS has a mean depth of 27i feet, so that its sur&ce, which is in a 
oonfltant state of ebullition, is generally from 10 to 18 feet below the 
•orfiuse of the ground. The temperature of the water at the bottom 
varied from 112'''9 to 114''-2 (285^ to 237i° Fahr.), and the same tem. 
peratnre continued throughout a depth of about 20 feet, when it began 
to fink; and at the mriace of the water the thermometer stood at 100° 
(212** Mir.) 

These observations on the temperature of the water are highly curious 
and important. We hav^ a temperature of 261° Fahr. at the bottom of 
% free open column of water, in which thermometers could be suspended 
on a Hne dropped from the surface ; while it might have been expected 
that, 88 soon as a film of water at the bottom was raised to a higher 
tempentnre^ it would ascend, and be replaced by a colder and heavier 
fflm ; and that thus a constcmt current would be established throughout 
tiie ^ln|»ni, natal the whole arrived at a temperature of 212°, when 
dmllitifliL would commence and continue. The pressure of the column 
of water may, perhaps, account for the high temperature at the bot- 
tom, eipeeially if the free drcuhttbn be impeded by the sides of the 
iroU not being vertical, and still more by prcgections in the sides 
eaoBing oontraotions of its diameter. But the experiments of M. Donny, 
of the University of Ghent, published in the 17th volume of the Memoirs 
of the Boyal Academy of Sciences and Belles Lettres of Brusseb, on the 
Coheiion of Liquids, may perhaps be considered as throwing some light 
on tiiis phenomenon of the Geyser. By a series of carefully conducted 
experiments, M. Donny has shown : — 

1. That the constancy of the boiling point of water, under ordinary 

« It it caned Strokkus in the Comptes Renduft. \>\i\. B.«ivdftT«n<cv ^»!\%*^ 
Stnxdov and bbjtb the luune ia derived ftom the vein ^ ^XtoeAsAL,^^ Xq ^^gtXa^ 
er bring into motion, 

t Hendenen'B Iceland^ p, 69. 
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atmospheric pressaore, depends npon its containing a consideiible quan- 
tity of air. 

2. That there is a marked difference between the boiling point of 
water containing air, and of water freed from air. 

3. That a small quantity of air dissolved in water, is sufficient to 
attenuate greatly the cohetion exMng between the moteculee cf the 
water, 

4. That when water is freed from air as fiur as is possible, the cohesion 
of the molecules is so increased, that a higher temperature is necessary to 
orercome it, and that the boiling point is very considerably raised. 

M. Donny succeeded in raising the temperature of water so freed of air 
to 135° Centigrade (equal to 275° of Fahr.), under the ordinary atmos* 
pheric pressure, without its exhibiting any symptom of ebullition — shew- 
ing, that the cohesion of the molecules was nearly equal to the pressure 
of the three atmospheres on water containing air. This is a fiict most 
important to bear in mind in reasoning upon many geological phenomena, 
particularly those connected with the solution of silica. 

The further resarches of M. Donny, recorded in the same memoir, 
appear also to offer an explanation of the violent and intermittent erup- 
tions of the Geyser ; for he states, that if water deprived of air be exposed 
to so considerable an increase of temperature as to overcome the force of 
the cohesion of the molecules, the production of vapour is so instanta- 
neous and so considerable as to cause an explosion. Water long boiled 
becomes more and more deprived of its air, and M. Donny attributes the 
sudden bursting of the boilers of steam-engines to this cause. — Addreta 
delivered at the Anniversary Meeting of the Geological Society of Lon- 
don. By Leonard Homer. — Jamesons Journal^ No. 85. 

CONNEXION OF THE GET8EBS. 

M. A. Descloizeaux has communicated to the Annates de Ch me 
et de Fhyiique, a valuable paper of " Physical and Geological Observa- 
tions on the principal Geysers of Iceland," which is translated in the 
PhUosophicat Magazine, No. 203. At the dose, M. Desdoizeauz 
observes — 

Some observers have admitted that there was a direct communicatioii 
between the Strokkur and the Geyser : unfortunately, I was not aUe, 
during my visit, to collect water from the Strokkur sufficiently freed 
from the earthy matters coming from the clods of earth whidi we 
threw upon it during the first days of our arrival, to bring it back and 
submit it to an accurate analysis; but the quantity of sulphuretted 
hydrogen, which I found to be h^'1^% per litre, differs sufficiently from 
that which the Geyser contains, to allow us to conceive that these two 
springs, subjected perhaps to the same cause of subterranean heat, are 
not, as has been thought, in immediate connexion. 

TEMPEBATURE OF THE OCEAN. 

The circle of mesa Temperature of the Southern Ocean is a standard 
point in nature, which, if determined mt\i "^erj ^gresiV. «msqs«c^^ woold 
sdbrd to pbilosophers of future ages themeaxA ol «»xs^»^fi^^i^^^^ 
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we inherit shall have undergone any change of temperatare, and to what 
amount, during the intenra]. 

The ez])eriment8 which limited time and means admitted of Sir James 
Boss malong, serve to show that the mean temperature of the ocean at 
present is ahont 39°* 5, or 7^° above the freezing point of pure water ; and 
as nearly as possible the point of its greatest density. But it would be 
indispensable that this temperature should be ascertained to the tenth part 
of a degree ; and as we now know where we may send any number of 
thermometers down to the greatest fathomable depths, without an altera- 
tion of temperature, even to that small amount, this desideratum might 
be very eaeoly obtained. 

These observations force upon us the conclusion, the internal heat of 
the earth exercises no influence upon the temperature of the ocean, or we 
should not find any part in which it was equable from the surface to the 
great depth we have reached ; a new and important fact in our physics of 
tiie ^obe. — Sir James C. Boss* Voyage to the Southern Seas ; quoted in 
Jameson^s Journal, No. 86. 



ORGANIC BODIES IN HAILSTONES. 

Dr. Waller has communicated \q the Philosophical MagazineJ^Q. 200, 
flome additional observations on Hail, and on the Organic Bodies contained 
in Hail-stones ; and thence we obtain the following information. A hail' 
stone, perfectly white, when examined under the microscope, presented 
the usual appearance of being composed of minute particles of ice, some 
spherieal, others of a more irregidar shape ; and many bubbles of air 
escaped as it melted. The organised substances contained in the drop of 
water which resulted were numerous. Most of them were of an irregular 
shape with angular outlines. Others were globular, and some of these 
were completely black, with a nucleus in the centre. With higher mag- 
Bifying powers were seen green globules about -^^ of an inch in dian\,e- 
ter, which were either collected in clusters, or leering together in single 
lines, like the beads of a rosary. The drop of water, secured in an apparatus 
nearly air-tight, was found the next day unaltered in size, but the organ- 
ised matter had entirely changed its character. Some of the organised 
particles had given off filaments in various directions, presenting the 
appearance of hollow tubes, jointed at intervals, with a few branches or 
sobdivisions, generally arising at the joints. One or two infusoria were 
likewise seen moving about with great rapidity. When at rest, their form 
was oval ; but when in motion, their anterior extremity became elongated. 
Their organisation was extremely simple ; no filaments nor appendi^ of 
any kind were to be detected about them. Their interior had a granulated 
appearance. All these characters indicate that they belong to the genus 
UveUa of the monadinse, and probably of the species UveUa glaucoma (£h- 
lenb^.) Onthe second day, thevegetablefilaments had greatly augmented 
in number. Small elongated cells could be seen at various places, as if 
forming the first elements of the tubulous branches spread out arounld 
them. The infusoria had likewise greatly increased \tl Tixmsh^. "^V^ 
next daj again the same appearances were pxeseiit^. ^c»x<:^^ «s^ ^^s:^ 
turn eonld be detected in the v^table and. animal A^odi*^, ^^ '^^ ^^^^ 
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as active in their movements as before. Dr. Waller purposed to oontinne 
the seobservations every day, in order to ascertain their fatnre changes ; 
bat unfortunately, by some accident, one of the slips of glass belonging to 
the apparatus was broken, and in consequence the water quickly dried up ; 
so that when next examined the infusoria were found to be dead. The 
further addition of water was ineffectual to restore the vegetable particks 
to life. 



LIGHTNING CONDUCTOES. 

SiK W. Snow Harris has conmiunicated to the British Assodation* « 
paper " On some Becent and Remarkable Examples of the Protection 
afforded by Metallic Conductors against Heavy Strokes of lightning." 
The possibility of guarding buildings and other structures a§nuist the 
destructive effects of lightning, has been made a great question in practical 
science, from the time of Franklin to the present day ; and it is of con* 
siderable public importance, seeing the frequent damage which occois to 
our beautiful churdies and other edifices by strokes of lightning, to bring 
this question completely under the dominion of induction, observation, 
and experiment. The general principles which Sir W. S. Harris sobmitted 
as deducible from the inquiries to which ho alluded are these : — If w:ci 
imagine a ship or building to consist altogether of metaUic substaneee^ it 
woidd certainly be secure from any damage by lightning ; and for thb 
simple reason, that what we call lightning is the result of the electrical 
agency forcing a path through resisting mattter such as the air, and eitri- 
crating with explosive and expansive force, both light and heat in its 
course. When, on the contrary, it faUs upon comparatively non-resisting 
bodies, such as the metals, then this form of lightning vanishes^ and the 
discharge assumes, if the metallic body be sufficiently capacious, the foaa 
of a comparatively quiescent current. Our object should be, thereldiey in 
defending any bmlding or ship from lightning, to bring the general mass 
so far as possible into that passive or comparatively non-residing state it 
would have, supposing it a mass of metal. This is, in fact^ the aingie aad 
simple concUtion of such an application, without any reference whatever 
to assumed forces of attraction or peculiar specific powers manifested by 
certain bodies for the matter of lightning, and which really do not exist 
This simple principle, by a careful mechanical arrangement, calculated to 
render it practical and applicable to all the duties wMch the general struc- 
ture of a ship together witii its masts has to perform, is now universally 
carried out in the navy, with the most perfect success ; so that damage', 
by lightning in the vessels thus fitted has, for the last fifteen years, quite 
ceased. The masts axe made completely conducting by capadous ntates 
of copper, reaching from the high^ points to the keel ; they are tied into 
one general connexion with all the great metallic masses employed in the 
construction of the hull, and united by the large bolts of copper pasains 
through the keel and sides, with the copper expanded over the bottom md 
wiiJi tiie sea. It is quite impossible that a discharge of lightning can M 
on the ressd in any place, and not be at oi^fie tns\aamtt«l safely by the 
caadactors, not under the form of lightsmi^ \i^ 'qsd^ \Xi<&l<(sn&. ^ ^ ^sqel* 
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rent without explosion. Sir W. S. Harris then referred to some remark- 
able cases in illnstnlion of the principles. 

THE LUNAB THIORT. 

The Astronomer Royal has commnnicated to the British Association, 
the following, on a most important and interesting discovery of the pre- 
▼ions year. 

" In the Lnnar Hieory a very important step has been made in the course 
of the past year. When, near the beginning of the present centnry, a 
considerable number of the Greenwich lunar observations were reduced by 
Burg for the purpose of obtaining elements for the construction of his 
Lonar Tables, and generally for the comparison of the moon's observed 
plaee with Laplace's theory, it was found impossible to reconcile the theo- 
retical with the observed places except by the assumption that some slowly 
varying error affected the epoch of the moon's mean longitude. From 
the nature of the process by which the errors of the elements are found, 
the eondusion upon the existence of this peculiar error is less subject to 
doubt than that upon any other error. So certain did it appear, that 
Laplace devoted to it one entire chapter in the MScamjue Colette, with 
the title ' On an inequality of long period by which the moon's mean mo- 
tion B^ppcBon to be affected.' Guided by the general analogy of terms 
prodndng inequalities of long period, he suggested as its probable cause 
aa ineqaality whose argument depends upon a complicated combination of 
the loi^^tnoe of the earth's perihelion, the longitude of the moon's perigee, 
the kmgitnde of the moon's node, and the moon's angular distance from 
the son. But he made no attempt to calculate its theoretical effect. He 
alio suggested an inequality depending on a possible difference in the nor- 
thern and soothem hemispheres of the earUi. Many years elapsed before 
these SDggested theoretical inequalities were caiefolly examined by physical 
aBtronomen. At length, the introduction of new methods enabled Poisson 
and Lubhotk socoessfullv to enter upon the investigation of the theoretical 
valnea; and they proved that inequalities depending on the arguments 
suggested by LKphase could not have sensible values. The theory was now 
left m greater doubt than ever ; and suspicion fell even on the accuracy of 
the rediietions of the observations. 

A fewyears since, as is well known to members of the British Assoeia- 
tion, the British Government, at the representation of the Association, 
sanctioned the complete reduction, on an uniform plan, of all the observa- 
tiaiia of the moon made at the Royal Observatory of Greenwich since the 
year 1750 ; and the immediate superintendence of this work was under- 
taken by the Astronomer Royal The reductions are now printing in all 
ne ees Mi y detaO ; and the press-work is at this time very far advanced. 
In tiie last summer, the corrections of the elements of the moon's orbit 
were generally obtdned ; and the errors of epoch in particular at different 
tones were found with great accuracy. These results confirmed those of 
BQig, and extended the law of the inequality to a much later time. In 
this state they were exhibited by the Astronomer 'SUsyf2L\o'StQil.^vsfiB&^ 
of QMa, who was known to he enga;^ in. th.Q licooAX TV^cat^ . '^vJl. 
BiaueB immediakfy nndertook a seu^di for U>j^iScL«ote^^c»ic»Q&^* "^^^ 
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perfect knowledge of the state of the existing theories enaUed himat onee 
to single out the class of disturhances produced by the action of the planets 
as that in which the explanation of this inequality would probably be 
found. In the course of a systematic search, many inequalities of long 
periods were found ; but none of sensible magnitude. At length, two 
were found, both produced by the disturbing force of Venuis, of a magni- 
tude entirely unexpected. One depends upon the circumstance that 
eighteen times the mean anomaly of Venus diminished by sixteen times 
the mean anomaly of the Earth increases at very nearly the same rate as 
the mean anomaly of the Moon : its co-efficient is 27'', and its period 273 
years. The other depends upon the circumstance, that eight times the mean 
anomaly of Venus increases at very nearly the same rate as thirteen times 
the mean anomaly of the Earth : its co-efficient is 23'', and its period 239 
years. The combination of those two explains almost perfectly the eiror 
of epoch, which had so long been a subject of difficulty. The discovery 
of these two inequalities, whether we regard the peculiarity of their laws, 
the labours expended upon the investigations, or the peifect success* of 
their results, must be regarded as the most important step made in physi- 
cal astronomy for many years." 

▲TMOSPHEKE OF THE MOON. 

A PAPER on this inquiry has been communicated to the British Asbocw- 
tion, by Mr. Grooby. Whether the Moon has an atmosphere or body of air 
similar to that which surrounds the Earth, has long been a fertile subject 
of dispute among philosophers, some affirming its existence and others as 
strenuously denying it. Some, who take the negative side of the argu- 
ment, have urged in defence of their opinion, the constant serenity of 
the moon's surface, always undisturbed by clouds or vapours, and even 
the smallest of the numerous spots or maculae which crowd her surface 
being at all times equally visible. This certainly would be a very strong 
argument against an atmosphere, were the assertions on which it is 
founded to be relied upon. But this does not appear to be the case ; 
for, on the other hand, there are many astronomers who affirm that 
the moon's surface is not always equally clear and distinct. Hevdius 
says, that he has several times found, in skies perfectly dear, when even 
stars of the sixth and seventh magnitudes were conspicuous, yet at the 
same altitude of the moon and the same distance from the earth, and with 
one and the same excellent telescope, the moon and its maculse do 
not appear equally ludd, clear, and perspicuous at all times. He also 
adds : " From the circumstance of the observation, it is evident that tbe 
reason of this phenomenon is not either in our air, in the telescope, in the 
moon, or in the spectator's eye, but must be looked for in something 
existing about the moon, that is, I presume, in its atmosphere." Again, 
the existence of a lunar atmosphere has been denied, because the stars, in 
an occultation, when just about to disappear behind the body of the moon, 
retain their ML lustre till they seem to touch the very edge, and then 
vanish in a moment, which phenomenon, it is urged, could not happra if 
the moon were encompassed with an atmos^ex^. "ELio^ v^gaii^ t^ en- 
dence of different astronomers is at v8iinaQ&, o'nft "^iuXts «S&nia2&%t «b&.*^ 
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Other denying the &ct. Nay, eren the same individoal has sometimes 
observed both stars and planets to undergo a change, both in brightness, 
form, and eolonr, when close to the moon's limb, while at other times he 
has perceived nothing of the kind. A third argument against the exist- 
ence of an atmosphere, (and the last I shall notice) is this. If, it is 
afifirmed, the moon were sorronnded by an atmosphere, then the duration 
of eclipses and occoltations ought to be diminished by means of its refrac- 
tive power ; and hence a celebrated French astronomer (in a memoir writ- 
ten expressly on this subject), has endeavoured to demonstrate that, if 
such an atmosphere did exist, and its horizontal refraction amounted 
to only eight minutes, there could never be a total eclipse of the sun. But, 
he continues, in the eclipse of that luminary which happened in 1724 
the total darkness continued for two minutes sixteen seconds. Many emi- 
nent astronomers concur with the one I have just quoted, in denying that 
any thing like refraction can exist, or has been observed to exist about 
the moon's atmosphere ; others, equally eminent, assert that they have 
observed the most unequivocal proofs of it. Both Halley and Euler speak 
of the evident distortion observable in the sun's limb in total and annular 
eclipses. The latter, in particular, says, in the eclipse of the sun, which 
happened in July, 1748, he observed, that when the uncovered part of the 
son resembled the moon in her quadrature, the horns of the solar 
crescent appeared to be bent outwards beyond the circle in which every 
other part of his disc was comprehended ; and when the eclipse became 
annular, the sun's disc was dilated beyond the circle which formerly em- 
hraeed it. This dilatation was also observed at Frankfort, and was esti- 
mated by Euler at 25°. Here, then, we have one astronomer observing 
in a solar eclipse a refraction of 12^°, while another, from his observations, 
denies that any perceptible refraction does or can exist. 

IVom such contradictory evidence, it seems extremely difficult to draw 
any thing like a satisfactory conclusion. The most probable one seems to 
be this: — ^That the moon is surrounded by an atmosphere in some 
respects like our own, but much rarer ; and that it is diifferently modified 
by the peculiar circumstances attached to it. For when we consider, that 
firam the slow motion of the moon on its aris, the principal part of its sur- 
6oe is exposed to the direct force of the sun's rays for fourteen and a 
half days and nights, without any intermission ; and then, for a like period 
deprived of them, the one producing a degree of cold beyond anything we 
ein ooncave, and the other a degree of heat sufficient, probably (if there 
be water in the moon), to produce a temporary atmosphere of steam, — 
have we not every reason to conclude, that the atmosphere with which the 
moon may be, and probably is, encompassed, is materially different . in its 
constitution and properties from that which surrounds our own globe ; and 
whidi may, in some degree, account for the contradictory statements just 
notioed. 



▲TMOSPHEBIC TIDES. 

Stb B. H. Inolis, President, in his address to the Btv\.\%\i ^^jc^xas^^^^ 
at their last meeting at Oxford, remarked : — 
'' lie doctrine of the influence of the moon vnd. oi ^^<& ^^udl ^^M'^'^ 
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was no sooner establislied than it became eminentlj probable, that an in- 
fluence exerted so stronglj npon a fluid so heavy as water, could not but 
have the lighter and all but imponderable fluid of air under its grasp. I 
i^eak not of the influence attributed to the moon in the popular Ian* 
guage and belief of nations ancient and modem, — of Western Europe and 
Central Asia, in respect to disease ; but of the direct and measurable in- 
fluence of the moon and of the sun in respect to the air. It is now dear, 
as the result of the obseryations at St. Helena by my Mend C6L Sabine^ 
that, as on the waters, so on the atmosphere, there is a corresponding in- 
fluence exerted by the same causes. There are tides in the air as in the 
sea ; the extent is of course determinable only by the most careful ofaseii- 
vations with the most delicate instruments ; snce the minuteness ef tfaa 
effect, both in itself and in oomparison with tiie disturbances whidi an 
occasioned in the equilibrium of the atmosphere from othor causes, mnsfe 
always i«esent great difficulty in the way of ascertaining the truth, and 
had, in fact, tiU Colonel Sabme's researches, prevented any dedaiveiesfci- 
mony of the £sct being obtained by direct observation. But the houijf 
observations of the barometer made for some years past at the Meteorolo- 
gical and Magnetical Observatory at St. Helena, have now placed beyond 
a doubt the existence of a lunar atmospheric tide. It appears that ia 
each day the barometer at St. Hdana stands, on an average, four thim-> 
sandths of an inch higher at the two periods when the moon ia on tha 
meridian above ac bdow the pole, than when she is six hours distant fnm 
the meridian on dther side ; the progression between this Tnimn^in»^ ^nd 
minimum being moreover continuous and uninterrupted : thus furnishing 
a new element in the attainment of physical truth ; and, to quote the sk* 
pression of a distinguished foreigner now present, which he uttered in my 
own house when the subject was mentioned, ** We are thus making astro^ 
nomical observations with the barometer," that is, we are reasoning inm, 
the position of the mercury in a barometer, which we can touch, aa to 
the position of the heavenly bodies which, unseen by us, are inflnendng its 
visible fcdl and rise. " It is no exaggeration to say," and here I use the 
words of my friend the Eev. Dr. Robinson, ** that we could even, -if oar 
satellite were incapable of reflecting light, have, determined its existenoe; 
nay, more, have approximated to its eooentricily and period." — Repari U 
the Mhenaum, No. 1020. 

CoL Sabine's paper, ** On the Lunar Atmoroheric Tide at St. Hdens^" 
above referred to, has been read to the Royal Sodety. The results of ti^ 
observations made by Captain Lefroy, of the Royal Artillery, Director ef 
the Magnetical and Meteorological Observatory at St. Hdena, are hen 
given ; fnun which it appears, on the examination of the barometrioid 
dianges during seventeen months, that a maximnm of pressure correspond 
to the moon's passage over both the inferior and superior meridians, bdng 
slightly greater in the latter case, and that a minimum corresponds nearly 
to the rising and setting, or to six hours before and after the former pe- 
riods. The average atmospheric pressures are 28*2714 inches in the fint 
case, and 28*2675 in the last ; the difibrence bdng 0.0039 inch. The 
lie^ht of the cistern of the baromeiec &\k>^q \\i<& «i»^ S& \%^ taet ; and tiie 
latitude of the Observatory W 57' S. T^u»& t«s^\;^^^sft ^fioI^WOBBst 
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ooafinned by those of a series of observations dnring two yean. These 
obsenratious also establish the condasioii, that the moon exerts a greater 
influence on the amount of atmospheric pressure at the periods of her 
perigee than at those of her apogee. 

ITEW ANEHOKVTER. 

Caft. Cockbusn has submitted to the British Association, an Anemo- 
meter which is an adaptation to practical use, on board ships at sea, of the 
^an brought before the Association last meeting by Dr. Robinson, of Armagh. 
It is seven inches high ; Ihe diameter of wings, including the arms, is 16 
inches; but firom centre to centre of cups only 12 inches; there are four cups, 
jdaeed at right angles, facing the same way, attached to a spindle by arms, 
<m whieh is an endless screw, working in the teeth of two multiplying 
wheels, marked up to 10,000 revolutions. The principle of the concave 
side holding one«third more wind than the convex, would cause this instru- 
ment to revolve one-third as fast as the wind, were there no friction, and ihb 
former perfect. Erom various experiments made on top of railway car^ 
riages and in steam-boats in calm days, the Captain gave the correction 
*5 or ^ ; thon^ he did not by any means consider this as conclusive, from 
the difficulty and uncertainty of the trials in a moving body — this will 
make the multiple 3*5 or 8^, instead of 3 ; the circumference or distance 
described by a cup being 3*14 feet, this multiplied by 3*5 will give 10*990 
feet, the value of each revolution, or as nearly as possible 11 feet. There 
being a stop or break fitted to it, which acts instantly, in determining the 
velocity of the wind, you have only to place it or hold it to the wind, let 
it revolve any time as convenient, stop it by time of watch, or even a 
stnd-glass, read off the number of evolutions, which, of course, will be the 
velocity of wind in the time occupied : the number of revolutions in one 
Bunute divided by nine will give the velocity of wind in knots, by eight in 
milea. 

A most necessary accompaniment to a marine anemometer is a plan for 
correcting it for the rate of ship through the water. This has been most 
happily and cleverly added to this anemometer by Professor Smyth, of 
Edinburgh Observatory. He suggested applying the law of the parallelo- 
gram of forces, in the simple form of scales or rulers : they have a sliding base 
for the rate of ship ; two legs which represent the apparent and the true 
winds, and which move at any angle the wind may be towards the ship ; a 
eirde at each end of the base marked with the points of compass, — these 
are set to the course of ship, the base to the rate, and the apparent wind- 
leg to the apparent direction of wind ; the true wind-leg brought to cut 
the apparent at the velocity indicated by the anemometer ; this will show the 
true vkocity and true direction of the wind : the scales are graduated up 
to 100, the greatest velocity given of any wind. — Athenaum, No. 1027. 

HEIGHT OF AURORAL ARCHES. 

Pbov. T. Chetallier has communicated to the British Association^ a 
paper on this subject : — " Of all the phenomensi oi \)afc kxawB^'^^x^^- 
ILB, the arches which are occasionally seen, nearly «A. t\^\* «si^^ V^ ^^oc^ 
magnetic meridian are the most defimte and permttneti^., vsA ^^tclX.^ Ok'Ssx. 
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the most promising means of ascertaining the height of the region in which 
that moiMcation of the aurora is formed. In the 118th No. of the FM- 
losophical Transactions, Br. Dalton has collected several fitcts on the sub- 
ject ; and arrives at the conclusion that these arches are about 100 miles 
high. Having computed the height of three such arches, I am desirous of 
laying the results briefly before the Association. The first was the aurora 
of March 22, 1841, observed at Dunse, near Berwick, by William Ste- 
venson; at Durham, by myself; at Belfast, by Professor Stevelly; and 
at York, by Mr. Phillips. The observations over more than an hour, from 
H^ 5 6*" Greenwich mean time, to lO** ; and the position of the ardi was 
definitely fixed by its place among the fixed stars. The direction of the 
arch was magnetically east and west. Its height was computed separately 
from the observations at York and Durham, York and Belfast, Bel&st and 
Durham; the resulting altitudes being 156, 157, and 165 miles. The 
second auroral arch was observed ou Sept. 21, 1847, at Esk, near Dur- 
ham, by myself, and at Norwich by Mr. W. Marshall. It was visiUe 
only for about five minutes. The resulting height is 106 miles. This 
determination depends upon two observations only. The third anronil 
arch was seen on the 19th of March, 1847. It was observed at Darlington, 
at Spalding in Lincolnshire, at Cambridge, at Norwich, in London, Ox- 
ford, and Amsterdam. The observations of Darlington and Cambridge, 
from a base of 1 72 miles, give an altitude of 175*9 miles ; those of Spald* 
ing and Cambridge, from a base of 114 miles, give an altitude of 174'4; 
and those of Spalding and Darlington, from a base of 58 miles, give an 
altitude of 174*9 miles : — the mean being 175 miles. The extensive area 
over which this arch was observed is remarkable. A great magnetic dis- 
turbance took place at the same time, extending as Ceu* as Toronto. In 
connexion with the cause of these phenomena, it cannot escape notice 
that there is great similarity between the two kinds of auroral action and 
the two modes of magnetic action recently discovered by Professor Fara- 
day; the ordinary auroral beams being parcel to the direction of the mag- 
netical meridian, and the arches being at right angles to that direction." 

POLARIZATION OP THE ATMOSPHERE. 

Sir Dayid Brewster has exhibited and explained to the British 'As- 
sociation a beautifully executed map of the lines of equal Polarization. 
The principal point of his communication was to announce the disooveacy 
of a third neutral point, beneath the sun, the existence of which theoiy 
indicated, but which he had only succeeded in observing on 22d Jufy, 
1846. To Arago, Sir David said, we are indebted for the leading fiut 
upon which polarisation depends. Arago's neutral point is the anti-solar 
neutral point ; Babinet's neutral point is above the setting sun ; and now 
Brewster's beneath the sun, with negative polarization between the risM 
sun and the horizon. He had observed also a series of phenomena con- 
nected with the new neutral point. One he mentioned, namely, a fog 
driving the point below the horizon, the point agaiu appearing and oecil- 
lating as the r&rity or density of the atmosphere varied ; Babinet's 
neutral point befog at the same \ime lYoo'wiiV^ \)ti<& ^<&m^i2s!L« 
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STORMS IN THE SOUTHESN HEMISPHEBE. 

An important contribution to the Circular Theory has been recorded 
by W. Piddington, of Calcutta, in his Thirteenth Memoir of the Law of 
Storms in the Indian and China Sead. The case detailed is that of a 
vessel caUed the Charles Heddie, which had scudded in circles during a 
storm for several days. Mr. Fiddington explains how the vessel made 
five complete circuits, wanting only four points of the compass round the 
vortex of a storm, by steering always before the wind. Scudding before 
the wind, the brig was prevented from getting out of the whirlwind, as 
she would have done had she been steered either towards the east, the 
north-east, or the south-east. 

Allusion is made to this hurricane, and to circuit-sailing in storms, in 
papers recently published by Mr. RedHeld, in the American Journal of 
Science. He says : — 

" In the slow progression found in storms of the eastern seas, not only 
a complete circuit of revolution, but more than one circuit might some- 
times be made in a gale by the same vessel, in sailing round the axis of 
the storm ; thus adding another practical demonstration of its revolving 
character. One such case of complete circuit-sailing I have referred to 
in 1836. Mr. Thom, in his account of the Rodriguez storm of April 
1843, has shown that the Robin Gray ran once and a half times round 
the axis of the storm from left to right, (this being in the southern he- 
misphere), till, being thrown on her beam ends, she was prevented from 
continuing her circuit. In the same storm, the Argo made part of her 
second circuit, scudding round in the gale in the same direction. In like 
manner, the Margaret made a circuit and a quarter round the axis, chiefly 
in the heart of the gale. Several vessels, after once falling out of this 
horricane, pursued their course, again overtook it, and plunged into the 
heart of the storm, where they suffered most serious disasters. It ap- 
pears probable, and indeed certain, that nearly all the great loss and 
dama^ sustained in this hurricane might well have been avoided by a 
knowledge of the laws of rotation and progression in these storms. 

" But the most striking case of circukr-sailing in a storm is that of 
the Charles HecUUe, in a hurricane near Mauritius, in February 1845, 
which has been fundshed me by Mr. Fiddington. This was a clipper-built 
vessel, once a slaver, and was bound fr^m Mauritius to Muscat. It ap- 
pears from the log, that in her course round and round in the gale, the 
wind veered five complete revolutions in 117 hours, with an average nm 
ci deven and seven-tenths knots ]>er hour ; the whole distance thus sailed 
being 1873 miles, while the progression of the hurricane at this period 
mu less than four miles an h ur. The average distance from the gale's 
axis is estimated at about 45 miles. During this time the vessel made a 
good course SW. \ west, 354 miles only ; nearly on the usual course 
porsned by the hurricane near Mauritius. 

" These are results obtained by Mr. Fiddington, who has already pub- 
lished his twelfth memoir, and who informs me that he is i^rei^Qsv!Q.% 
another on this hurricane oi the Charles HeddXe. lik \i\& ^€s^\^^b^^ 
mmr he has given lis an accoxmt ai two storms, w\i\c\i'«et^ xs«k^^ ^ys^- 
tiguous, but on opposite sides of the equator, anOi revolwng in coutder 
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direcUtma, each aooofdmg to the laws of rotation and progreaaion of its 
own pdar liemiaphere." 

S<Hne idea Boay be formed of the figure described in one of Mr. Pid- 
dington's charts, of the dicoits sailed over hj the Charlet HecUUe, bj 
takuig one end of a coil of rope, and opening it ont upon a deck or floor, 
in sndi a manner as to form with the rope five distinct kx^ Tins will 
also show the direction in which the brig scudded, as ropea are coiled 
firom left to right. 

Mr. Piddington is of opinion, that st(Hrms do not alwi^ dilate in their 
progress, bnt, on the contrary, that they sometimes contract ; and that 
when they contract, the squalls of wind partake of an involute direction, 
drawing ships whidi scud nearer and nearer to the vortex. Such an 
action as this may, he thinks, have drawn the Brikm and Bunn^ede 
transports towards the same point in their storm in Ihe Bay of BcoogaL 

These two transports coming from different points, tiie one from 
EngUnd, and the other frt>m Australia, enconntering the same storm, 
both be(»me involved in the vortex, and were oast on one of the ATnift^tflm 
Islands, within a few yards of the same spot, and at the same time.— 
Bermuda Boyal Gazette, Sept. 15, 1846. 

MILD WINTERS IN ENGLAND. 

An interesting coinmunication on this subject, by Colonel Sabine, ap- 
pears in the Fhilosophical Magazine* The unusually mild character of 
the winter of the year 1846-7, in whidi the mean temperature iu 
December, January, and February, exceeded the mean temperature of the 
same months of 1844-45 by an average of 8 degrees, has given rise to the 
inquiry. The winter which, within Colonel Sabine's recollection, most 
nearly resembled the above, was that of 1821-1822 ; and undoubtedly 
the resemblance is in many respects very striking. The extension of the 
Gulf-stream in that year to the coast of Europe, instead of its terminating 
as it usually does, about the meridian of the Azores, has been assigned ai 
a cause adequate. Colonel Sabine believes, to account for the phenomena 
of that winter. " The warm water of the Gulf-stream spread itself be- 
yond its usual bounds, over a space of ocean which may be roughly esti« 
mated as exceeding 600 miles in latitude and 1000 in longitude, canying 
with it water several degrees higher than the temperature of the sea in 
ordinary years in the same parallels. The simikrify of the two winten 
1821-1822 and 1844-1845 having been shewn, and their agreement in 
those features in which they differ from ordinary winters. Colonel Sabins 
says, " it will naturally be asked, what evidence we have to prove or dis- 
prove an extension of the Gulf-stream in the above year, similar to that 
which took place in 1821. To this it must be replied, that, strange as it 
may appear, this remarkable phenomenon may take place in any year 
without our having other knowledge of it than by its effects, although it 
occurs at so short a distance from our ports, from whence so manymuw 
dred vessels are continually crossing and recrossing the part of the ocean 
where a few simple observations with the thermometer would serve to 
Jnake it known. History has recorded tN>iQ \nii\a3i<ce& \&. ^\£!k!i^ \i2bdik cxten- 
of the Gulf-stream is known to ha\e\4ksn'^»j:ft\ vtArnVk^^^^^tc^ 



NATUBAL PHILOSOPHY. 129 

oor knowledge of it to the casual observatioiis of an accidental voyage." 
— JametOH*9 JourueU, No. 86. 



M. MELLONI ON THE THEORY OP DEW. 

M. Melloni has addressed to M. Arago, two letters, in which he 
states that the violent attacks lately made on the Theory of Wells, indnced 
him again to take up the study of Dew. After a very long series of ob- 
servations and experiments, M. MeUoni thinks that he has arrived at 
a distinct solution of all the questions connected with this interesting 
phenomenon. The memoir in which they are described has been read to 
the Academy of Sciences at Naples ; two extracts from which have been 
sent to the Academy at Paris, and will be found translated from the 
Comptes RenduSy in No. 85 of JamesoiCs JoumaL 

" Yon will see, my illustrious friend, (writes M. Melloni to M. Arago,) 
that there was tomething to be done ; but the observers who have nrnde 
soch severe attacks on Wells's principle, were instigated by a spirit so 
blindly hostile, that, far from seeking for anything that might be wanting, 
they wished to overturn and destroy all, to re-introduce (who could be- 
lieve it ?) the old phantom of the rising of dew from the earth !" 

We have not space to detail Melloni's very interesting experiments, but 
select a few of his most striking results. 

After Wells's experiments, we may well admit with perfect safety, that 
dew does not rise from the «urth, that neither does it fcdl from the sky, 
and that it is formed by the elastic and invisible vapour diffused through- 
oat the space which surrounds bodies ; and it is thus that we have com- 
prdiended all, by attributing, with the natural philosopher just named, 
the precipitation of the aqueous vapour to the cold resulting from the 
calorific radiation of bodies towards a dear sky. 

It appears that dew, properly so called, always requires a certain cold- 
ness in the body on which it gathers, and metals exposed to a dear sky 
are not covered with it, because they cool only in a very trifling degree. 
Bat may there not be other influences which prevent the precipitation or 
aoeomaktion of dew on metals ? In other words, is the feeble radiation 
of metals the only and true cause on account of which these substances 
are never moistened with dew ? 

An experiment is then detailed, which appears to M. Melloni to decide 
this question completdy ; and it demonstrates, at the same time, the 
erroneoosness of tlie hypothesb of the rising or Mling of dew, as well 
as tiie truth of Wells's principle. 

Thus, all these facts perfectly accord with the theory of dew adopted 
liy writers on natural philosophy and meteorology. M. Melloni then 
mentions other foots which cannot well be explained by this theory, but 
Hiueh connect themselves very happily with the principles of Wdls. 

M. Melloni condudes by thus indicating the principal questions treated 
of in the memoir : — 

*' I may say, then, that besides the difficulties of which I have ^^«x!l 
* distinct solution in these two letters, my new ex^nm!ai\& q'Dl >^% \n5^- 
torno? cooling and on dew have enabled me to \xndL€c«^AaA ^'(^s^:^^ 
Jjt^ The distribution of temperature among grass, Yi\ii!i^ \a lovssA Vi'W 
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colder in the night among it than at the snrface of the meadow. 2d, The 
inversion of the ordinary temperatores of the atmosphere near the earth's 
siir£aee. 3d, The great humidity of the air near plants, &om the first 
instant that the dew hegins to appear. 4th, The injurious action of the 
least hreath of wind. 5th, The formation and accumulation of dew 
during the whole course of the night. 6th, Its successive propagation 
from helow upwai^ds. 7th, The small quantity of dew on trees when 
compared with grass and low field plants. 8th, The disappearance of 
small drops of dew, which sometimes takes place on the lower parts of 
plants, while they are forming on the upper parts. 9th, The variable 
proportion of the meteor in the different seasons of the year. 10th, Its 
general distribution over the surface of the globe. 11th, The great 
difference between the diurnal and nocturnal temperatures of the torrid 
zone. 12th, The absence of dew in the small islands of Polynesia, and 
on vessels sfuling in the midst of large seas. 13th, Its abundant -for- 
mation when the vessels approach certain shores of continents. 14th, 
The sharp cold produced in the night in the sandy plains of central Africa. 
15th, The natural and artificial congelation of shallow waters, when the 
temperature of the atmosphere is from 5° to 6° above zero, by taking 
into account the indisputable fact that water does not cool more than 
1° '5 in consequence of its direct radiation. 

" I may finally add, that the part performed by stagnant air in the 
phenomena of nocturnal refrigeration, appears to me to have modified 
certain experimental data which have been founded on for calculating the 
temperature of space." 

HEIGHT OP THE PLANE OF VAPOUR IN THE ATMOSPHERE, AND DIFFEll- 
ENT DIRECTIONS OF SUPERINCUMBENT STREAMS OF AIR. 

As opportunities offered. Sir James C. Ross has made experiments to 
determine the Height of the Plane of Vapour, a desideratum of great m&- 
teorological importance, connected with all the most interesting questions 
regarding the distribution of aqueous vapour over the globe, and the 
irrigation of the continents. The results of these experiments differed so 
widely from each other, owing chiefly to the great diMculty of any thing 
like exact determination in observations of this nature, and probably in 
some degree from an actual difference of its altitude, under various condi- 
tions of the atmosphere, ranging from one thousand two hundred to 
nearly three thousand feet, as barely entitle them to be esteemed more than 
a rough approximation, giving an elevation of about two thousand feet as 
its mean height in the tropicad regions. 



ON THE COLOUR OF THE WATER OF GLACIERS. 

I HAVE had occasion, many times, (says M. Ed. Collomb,) to observe 

the waters of the torrents which issue from the principal glaciers of 

Switzerland ; those of the two Grindelwalds, the Rosenlaui, the lower and 

upper Aar, the glacier of the Rhone, that of Viesch, Aletsch, Hinter Rhein, 

the valley of Saas, and the valley of Chamouni. In no instance that has 

come under my observation have t\ie "wa\fti% \itow.^\!L^ vQKsssftAk^l^lY 

£-om the melting of the glaciers pxeaeiileA. a\Axxft \Ta& \\ ^s:? ^mmedMad^^ 
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because we can now speak ou\y of the water as examined at a short dis- 
tance from glaciers. After it has traversed a considerable space, spring- 
water becomes mingled with it, and when it is collected in a tranquil 
basin, forming a lake, it is no longer the water of the glacier, but has 
undergone important modifications. Its constitution and colour are no 
longer the same. 

On issuing from 'the glacier, the water is always turbid and milky ; it 
is never limpid, as MM. Agassiz and Ch. Martins have already remarked ; 
and, with respect to colour, it is always of a greyish hue. This tint, well 
known to observant artists, varies infinitely ; its scale is very extensive, 
from greenish-grey to bluish-grey or yeUowish-grey, with a great vai'iety 
of shades. The colour of this water is subject to atmospheric influences ; 
during rain, it is not of the same hue as in clear weather. I could 
judge of the variations in colour it undergoes, while making a series of 
regular observations at the terminal vault of the glacier of the Aar, in 
1845 and 1846, for experiments in gauging. 

In tine weather, when viewed from a distance in a mass, it has a grey, 
tarnished, and opaque appearance ; it holds a great quantity of mineral 
particles in suspension. During rain, the grey changes to ochre-yellow ; 
when examined in a flask or glass, the difference of hue partly disappears. 
All this is explained if we take the origin of this water into considera- 
tion. It is derived from four different sources : — 1st, from the ice ; 2dly, 
from the superior neve ; 3dly, from rain ; 4thly, from atmospheric con- 
densation, (the spring-water which may rise under a glacier is insignifi- 
cant.) Before reaching its terminal point, it performs an important 
part in the economy of the glacier. By means of canals and capillary 
fissures, it circulates throughout the entire mass, and carries along with 
it the bodies it encounters in its passage. 

Independent of the mineral particles whose origin is known, it likewise 
holds in suspension a great quantity of organic fragments, both vegetable 
and animal. The Mers de Glace of the high alpine regions are inhabited 
by a multitude of organised beings as yet little known. Thus MM. Ch. 
Vogt and Bassnitz, who have entered upon investigations (partly unpub- 
lished,) relating to red snow, which is very abundant on glaciers, have 
discovered under the microscope, and I can myself verify the fact, that 
besides the sporules of Frotococcus which constitute the red snow, the 
waters of glaciers contained a very great variety of fragments of hitherto 
undetermined cryptogamous vegetables. I have no doubt that further 
researches will enable us to introduce a glaciary flora into science. 

With regard to animal organisms, M. Desor was the first to make 
known the existence of glacier fleas {JDesoria glacialis) They are found 
over the whole extent of the surface. On the glacier of the Aar, we have 
only to lift the first stone from the median moraine to discover myriads. 
These small insects are so numerous in their icy dwelling, that it acquires 
a blackish hue from them. They are unable to subsist on distilled water j 
they must therefore be supported by some organic remains. "We hax^ 
tried to feed them with tie stalk and sporniea oi t\ie ^To\-otcicco& ^^o^stoo^ 
aajr concJasIve result. Inclosed in a vessel axittoxmieSL V\SbL ^ ^^J^tssj^^- 
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tore, they are unable to support a temperature of -^18 Centigrade 
degrees. This degree of cold kills them in a few seconds. 

These fects ought to be impressed on the memory of those who have 
occasion to visit glaciers ; they show that there is a peculiar organisation 
to be studied in such places. A numerous series of microscopic beings 
belonging to the vegetable and animal kingdom live and prosper in the 
bosom of the ice, at a height of 2,500 metres above the level of the sea. 

On the other hand, it is not less clearly proved, according to the laws 
which regulate the movements of glaciers, that the entire mass renews 
itself at the end of a certain number of years, and contains the mineral, 
vegetable, and animal remains which exist on their sur£EU% and in their 
interior ; they all reach in succession the terminal talus, and are agab 
found in waters which flow from the inferior vaults. Hence the origin 
of their great impurity, and the grey, milky colour, without transparency, 
which characterises them. — Comptes Sendtu : Jameson's Journal, No. 86. 

GREATEST ASCERTAINED DEPTH OP THE OCEAN. 

On the 2d of June, when in latitude 15° 3' S., and longitude 26"" 14' 
W., being nearly calm, and the water quite smooth, we tried for, but did 
not obtain, soundings with 4,600 fathoms of line, or 27,600 feet. This 
is the greatest depth of the ocean that has yet been satisfactorily ascer- 
tained, but we have reason to beHeve that there are many parts of it where 
it is stiU deeper. Its determination is a desideratum in terrestiri3&l phy- 
sics of great interest and importance. — Sir James C. Eoss* Voyage io iht 
Southern Seas. 



PHOSPHORESCENCE OP THE SEA. 

Db. P(EPPig, in his recent Voyage to Chili, thus describes this phe- 
nomenon : — From the topmast of the sea appeared, as far as the eye 
could reach, of a dark red colour, and this in a streak, the breadth of 
which was estimated at six English miles. As we sailed slowly ahmg, 
we found that the colour changed into brilliant purple, so that even the 
foam, which is seen at the stem of a ship under sail, was of a rose cdoor. 
The sight was very striking, because this purple streak was marked by a 
very distinct line from the blue waters of the sea, a circumstance whkh 
we the more easily observed because our course lay directly through the 
midst of this streak, which extended from south-east to north-west, llw 
water taken up in a bucket appeared, indeed, quite transparent ; but a 
faint tinge of purple was perceptible when a few drops were placed npon 
a piece of white china, and moved rapidly backwards and forwards in the 
sunshine. A moderate magnifying glass showed that these little red doti, 
which only with great attention could be discerned with the naked ef%, 
consisted of Infusoria, which were of a spherical form, entirely destitske 
of external organs of motion. We sailed for four hours, at the mem 
rate of six English miles an hour, through this streak, which was seven 
iziJJes broad, before we reached the end of it, and its superficies anst 
therefore haye been about. 168 En^U^Vv Qc^[yai« miles. If we add that 
these animals may have been equoklii^ ^\s^\)\;^ m ^<^\);:^^^3l ^^xci^aKssi.^ 
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water, to the depth of six feet, we must confess that their numhers in- 
finitely surpass the conception of the human understanding. 

ON THE ORIGIN OF CONTINENTS. BY JAMES D. DANA.* 

In a paper on. the Volcanoes of the Moon, read hefore the Association 
of Geologists and Naturalists^ in September 1846,t some suggestions 
were thrown out with regard to the Origin of Continents, drawn from 
the condition of a cooling globe. It was observed that the portions of 
the earth now constituting the great areas of land, were free, or nearly 
so, from volcanio' action, even in the Silurian period : while the oceans 
appear to have been regions of eruption. Hence it was inferred that 
contraction must have taken place to the greatest extent over the parts 
now oceanic, just as any cooling sphere becomes depressed on the side 
which cools last. This was shown to correspond with the actual history 
of our globe, inasmuch as an increasing depth in the ocean cavity would 
necessanly leave more and more land above water in successive epochs, 
as accords with observations. It was observed that the hypothesis was 
farther borne out by facts : for while it appears that the land has, on the 
whole, been increasing in extent, even through the tertiary era and sub- 
sequent to it, the ocean's bottom has actually subsided several thousand 
feet within a late period, as shown by the coral islands scattered over the 
wide Pacific. J 

By reference, therefore, to the principle of unequal contraction, and to 
those tuhordinate causes of change of level usually appealed to by geo- 
logists (though treated of commonly as primary in importance), we may 
o^ain a general view of the origin of the earth's features. I propose at 
this time to offer a few remarks in illustration of this subject, derived 
from the features of our own continent, reserving a fuUer £scussion for 
another occasion. § 

* From the American Journal of Science, vol. iii., second series. 

t See American Journal of Science, vol. ii., second series, 352, and also 
p. 10 of the 43d volume of Jameson's Journal. 

% If we consider that tvoo hundred islands have subsided in the Pacific, 
which, had there been no corals, would have disappeared without a record, 
we perceive that the comparative absence of islands from the Atlantic, whose 
waters are, to a large extent, too cold for corals, proves nothing against the 
hypothesis. On the contrary, so large a bare surface of waters is probable 
evidence of the disappearance of some points of land by submergence. All 
exisUnfi' Atlantic islands are of igneous origin except the Falklands, to the 
east of Tierra del Fuego. 

% We may here mention one or two facts in corroboration of the general 
tiieory, that the more igneous portions of the globe have contracted most and 
(hereby became submerged. For example, we find the continent of America 
seduced to a narrow strip of land, just where the ^reat American tract is 
crossed from east to west by a region of igneous action, not yet entirelyex- 
tinct; that is, about the West Incies and the adjoining isthmus. This 
region became thus depressed and submerged, in consequence of greater 
contraction below : and hence North and South America are nearly disjoined 
by a broad arm of the ocean. This single instance is the only one, through 
the continent of America, of volcanic eruptions east of the great western 
chain of mountains. 

Again, the East Indies, another region of pQrp«tv]a\tn«9&, vcw ^^ ^vt^^ 
histonr, constitute a cluster of islands separatixiK trom Kva^XX^fe ^ax^^ "^^^ 
volcanic New Holland, properly a part ox a aouuv-eastenv wXcmNss^ ^^ ^'^'^ 
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The effects of contraction as a geological canse, though long admitted, 
have been first brought out in their various bearings by M. Constant 
Prevost, before the Geological Society of France.* The facts adduced 
substantiate his views, though, as we believe, with some limitations. They 
lead us further to connect the various phenomena, and tell why the ocean 
and the land have their present bounds. (See the paper quoted in 
JamesorCs Journal^ No. 80.) 



REPOBT ON GEOLOGICAL THEORIES OF ELEVATION AND EASTHaUAKES. 
BY ME. W. HOPKINS. 

This Report, made to the British Association at their late meeting, 
embraces too wide a range to admit of our giving any detailed analysis. 
After having stated certain leading chai*acters of Volcanoes, both with 
reference to the fluid volcanic mass and its containing cavity, the author 
proceeds to the examination of Theories of Volcanoes. He regards the 
chemical theory proposed by Sir H. Davy, and the theory more recently 
proposed by M. Bischoff, as involving mechanical difficulties of the 
gravest character. In considering the theory which supposes existing 
volcanoes to owe their origin to the former fluidity of the earth, the 
author is led to the discussion of the general theory based on the hypo- 
thesis of such fluidity. He examines the evidence afforded in favour of 
this hypothesis by the accordance between the present ellipticity of the 
earth, as determined by admeasurement, and its mean density as deter- 
mined by the experiments of Cavendish and Baily, and the calculated 
value of their quantities. He then proceeds to consider the mode of the 
earth's refrigeration and consequent solidification, and the probable ex- 
tent to which the latter process has already proceeded. Supposing the 
earth to consist of a fluid central nucleus and a solid envelope, it is 
concluded that the thickness of the latter is probably not less than one- 
fourth or one-fifth of the earth's radius. This conclusion is drawn from 
the observed amount of the precession of the earth's pole with that cal- 
culated on the hypothesis just stated, respecting the constitution of the 
earth ; but the author also indicated another method by which evidence 
might be obtained on this point. He showed that if it could be proved 
by experiment that the temperature of fusion of solid substances is gene- 
rally increased, even in a small degree, by high pressure, we should have 
strong reason to believe in the entire solidity of the earth ; and if, on the 
contrary, it should appear that high pressure has no such effect on the 
temperature of fusion, we should be led to conclude that> the present tem- 
perature of the earth is not due to its original heat. He considered 
such experiments necessary for the further advance of this branch of 
geology. — Athenaum^ No. 1028. 

continent. Moreover, we may account for the fact that this Archipelago has 

not farther subsided, so as to become a deep ocean with few islands, on the 

^^Tound that extensive areas of land, without fires, exist in the midst of tbe 

group, Borneo being one example, equalling in extent half the United States, 

east of the Mississippi. The Indian Ocean, «ll\i« ««cci«\.VxEk,%,\>«,«x« evidence, 

in its coral islands, of a much more exteuawft Boto9.\AKft!tfe. 

* See American Joumai of Science, vo\. i^., act . t^m ^» ^^^^ . 
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ACTIVE VOLCANOES IN THE AECTIC AND ANT-ARCTIC REGIONS. 

The earth's crust, as we approach towards the pole iu the southern 
hemisphere, presents, in a remarkahle degree, the most striking indica- 
tions of the vast subterranean fires pent up witiiin it, and, as we now 
find, having vent in both the frigid zones ; the Volcano of Jan Mayen 
actively burning within the Arctic Circle; and Mount Erebus, rising 
from the lofty mountain range of the newly-discovered continent of Vic- 
toria to an altitude of more than 12,000 feet above the level of the Ant- 
Arctic Ocean, and sending forth its smoke and flame to the height of 2,000 
feet above its crater, the centre of volcanic action in those regions of 
eternal snow. — Sir J, C. Ross* Voyage to the Southern Seas, 

HYBRID ANIMALS. 

The facts connected with Hybridity in the inferior classes of Animals, 
have an important bearing on one of the most interesting questions in 
Ethnography ; and, in reference to this question, an impoitant paper has 
been read before the Academy of Natural Sciences at Philadelphia, by D. 
S. G. Morton, author of Crania Americana, ^c. The entire contribution 
will be found in JamesorCs Journal, No. 86. We quote the author's 
concluding " remarks" : — 

While we. admit that hybrids, as a general law, are contrary to nature, 
we are also compelled to concede that this law has very many exceptions. 
" It is manifest," says Dr. Prichard, ** that there is some principle in na- 
ture which prevents the intermixture of species, and maintains the order 
and variety of the animal creation. If diffei-ent species mixed their breed, 
and hybrid races were often propagated, the animal world would present 
a scene of confusion. By what method is this confusion prevented ? The 
fiust seems to be, that the tribes of wild animals are preserved distinct, 
not only by the sterillity of mules, but that such animals are never, in the 
state of nature, brought into existence. The separation of distinct species 
is sufficiently provided for by the natural repugnance between individuals 
of different kinds. This is, indeed, overcome in the stale of domestication^ 
in which the natural propensities cease, in a great measure, to direct their 
actions.* 

But we have seen that males are not always sterile, and also that hy- 
brids are really produced in a state of nature, wholly independent of the 
influence of ciitivation ; facts which, indeed, are admitted and illustrated 
by Dr. Prichard in his later writings. That domestication evolves the 
fiEMnilty of hybridity there can be no question ; and we would apply the 
l^rinciple to various classes of animals. It will materially assist in ex- 
plaining so great a variety in some animals, by pointing, as De Azara and 
Hamilton Smith have suggested, to certain primitive species, which were 
endowed with the capacity for reproducing among themselves, especially 
under the influence of domestic culture. We nave shewn that this fact is 
unquestionable among some quadrupeds and some birds, of which the hy- 
brid varieties have been cultivated for the uses of men. 

Could we trace back the origin and history oi varioxxa cAJftKt ^^x^^^'^i 

* Reaearchea into the Physical History of MankVud, \., ^. ^T ^'^A BdWVo^. 



136 T£AB-BOOK 07 ?ACT8. 

should, in all probability, arrive at the very same result ; for it appears 
to be a law of nature, tiiat the faculty possessed by different species of 
animals of producing fertile hybrid offspring, is in proportion to their 
aptitude for domesticity. 

Now, since man possesses this aptitude in the highest degree, being, as 
Blumenbach expresses it, the most domestic of animals, it would be no- 
thing singular if he possessed the power of fertile hybridity, even if the 
human family should prove to embrace several distinct species ; becaose, 
as we have fully shewn, this phenomenon is not unfrequent among animals 
whose specific, and even generic diversities, are unque^ionable. If, there- 
fore, domestication, or, as we have termed it, the aptitude for domesticity, 
explains the fact in one instance, it certainly does so in the other ; more 
especially since fertile reproduction has ceased to be evidence of iden- 
tity of species. 

A word with respect to the theory of repugnance. The same pheno- 
mena, moral as well as physical, take place, to a certain extent, among 
men as among animals ; for the repugnance of some human races to mix 
with others has only been partially overcome by centuries of proximity, 
and, above all other means, by the moral degradation consequent to the 
state of slavery. Not only is this repugnance proverbial among all na- 
tions of the European stock among whom negroes have been iutrodneed, 
but it appears to be almost equally natural to the Africans in their own 
country, towards such Europeans as have been thrown among them ; for 
with the former a white skin is not more admired than a black one is 
with us.* 

1. A latent power of hybridity exists ^n many animals in the wild state, 
in which state, also, hybrids are somet^es fn-oduced. 

2. Hybridity occurs not on^r^mong different species, but among dif- 
ferent genera ; and the cross-breeds have been prolific in both cases. 

3. Domestication does not cause this faculty, but merely evolves it. 

4. The capacity for fertile hybridity, cateris paribtu, exists in ani- 
mals in proportion to their aptitude for domesticity and cultivation. 

5. Since various different si)ecies of animals are capable of producing 
together a prolific hybrid offspring, hybridity ceases to be a test of specific 
afiilation. 

6. Consequently, the mere fact that the several races of mankind pro- 

* See the travels of Hawkins, Browne, Buckhardt, Caillet, &c., for abun- 
dant evidence of this faet. 

I' must here be permitted to offer a single additional remark. It is obvious 
that while cultivation produces obvious changes in some animals, its influ- 
ence has had little or no effect on others ; for example, the ass, the rat, and 
the mouse, among quadrupeds, and the peacock and ^inea-fbwl among birds. 
These species have been domesticated from immemorial time, in all latitudes, 
under every conceivable variety of circumstances. Among wild birds and 
quadrupeds, on the other hand, some undergo very remarkable changes in a 
state or nature, as some species of squirrel, rox, wolf, &c., while other species 
of the very same genera undergo no change whatever. Hence the fallacy of 
drawing inferential conclusions firom those that do change in order to expuin 
the phenomena of diversity among men. 
The diversities of animals are in some cases owing to exterior causes alone ; 
fn other instances they nrise solely from aina\¥;«Lm«X\Qii\ ot^^cles; while in a 
t/iird clasa we can trace the operation of \>oWi tYiebe %%«ci\a. 
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duce with each other a more or less fertile progeny, constitates, in itself 
no proof of the unity of the human species. 

THE NERVOUS SYSTEM. 

Dr. Marshall Hall has read to the Royal Society, " Researches into 
the Efifects of certain Physical and Chemicd Agents on the Nervous Sys- 
tem." In this paper, to which the author considers his former commn* 
nication as strictly preliminary, he treats of what he terms the electro- 
genie state in the spinal marrow and in incident nerves, and gives the 
details of the collateral experiments alluded to at the close of his last 
paper. He also submits to the consideration of the Society the following 
dreumstances : " 1. The electro-genic state of the nerves admits of being 
discharged, and is capable of inducing the phenomena of voltaism in 
other nerves. 2. This state is inducible by momentary and slight voltaic 
currents. 3. It is more inducible by the reverse than by the direct vol- 
taic current, as stated by others. 4. When a nerve forms a part of tha 
voltaic circle, new and superadded circles may be effected, which, by in* 
dudng a change in the condition of the first, result in the phenomena of 
muscular contractions. 5. When the voltaic circle is either complete, 
or, being completed, is broken, and various parts of the wires and animal 
tissues which form or formed that circle are connected by a conductor, a 
series of phenomena is produced, some of which still require explanation. 
6. It \& also important, especially in a medical point of view, to observe 
the manner and degree in which the vis nervosa and the vis muscularis 
are diminished by repeated voltaic action." In conclusion the author 
observes : " I have purposely and carefully avoided all theoretical views, 
confining myself to the accurate detail of experiments. The condition 
indnced in the nervous system by a current of voltaism I have denomi- 
nated the electro-genic. It might be used as one of polarization, its dis- 
charge one of depolarization. But I have nothing to add to these views 
beyond what is universally known. The phenomena of the continuous, 
interrupted, and sudden discharge of the electro-genic condition, have 
not, I believe, been traced and detailed before." — laterary Oazeite, 



ATMOSPHERIC WAVES. 

Mr. W. R. Birt has made to the British Association his fourth Report 
on this inquiry. In accordance with the resolution adopted at the last 
Meeting of the Association, about thirty sets of observations had been 
obtained from various stations in the British islands ; the extremes of the 
area embraced being the Orkneys and Jersey in one direction, and Gal- 
w»y and Dover in the other. As instances of the increasing interest 
manifested on this subject, he remarked that he had been furnished with 
carves firom stations in the north, where the barometric movements had 
been considered to result from the transit of the great November wave. 
Each of these curves was referred to the same period ; namely, from the 
2nd to the 17th of November ; and the observers invariably regarded the 
regular rise and fall that occurred between these epochs ^\SLdSK»&\&%^ 
wdl-marked return of the great symmetrical vrave. 

Mr. Birt, after noticing the remarkable (jocimifiAs^ci^ xsoti^isc'^i^SL^*^^ 
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wave returned in tlie aatmnn of 1S46, so remarkable that they had no small 
tendency to mask the wave in the south-eastern part of the island — stated 
that the projected curve at London strikingly developed its essential 
essential features ; the five subordinate waves were well seen, although 
the inflexions were not strong, owing to the small altitude of the wave 
on its last return, scarcely exceeding half an inch — its whole development 
occurring above thirty inches prevented the boldness of the inflexions 
particularly noticed on the occasion of its return in 1842. 

The author then proceeded to notice the essential features of the curves 
as obtained from the observations at Ramsgate, St. Vigean's, near 
Arbroath, east coast of Scotland, the Orkneys and Western Isles, Ar- 
broath, east coast of Scotland, the Orkneys and Western Isles, Applegarih 
Manse, Dumfries-shire, Largs, Limerick, Galway, Helstone in Cornwall, 
and St. Helier's, Jersey. Our limits will not permit us to give in detail 
the resemblances and difierences of these curves, exhibiting, as they do, 
the distribution of pressure around Great Britain and Ireland, which the 
author traced from the south-eastern point towards the north-west : but 
the Beport will be printed in the forthcoming volume of the Transactions. 
We may, however, here notice that attention was called to the principle 
>hich the author laid down in his Report of 1846, " that the baro- 
metric curve, including a complete rise and fall at any one station, does 
not represent any reality in nature, but is the effect of two or more 
systems of waves or currents moving in different directions and crossing 
each other at various angles." He also pointed out the great extent <rf 
oscillation (nearly double) observed in the north-west as compared with 
the south-easterly observations. The great wave commenced on the 2d 
of November ; at the northern stations it culminated on the 12th ; at the 
south-eastern on the 9th ; and it terminated on the 17th. In explaining 
the differences of epoch as indicating the transit of the crest being mn(^ 
earlier in the south-east than in the north, Mr. Birt remarked that the 
observations clearly showed that the barometer passed tv:o maxima, one 
on the 9th, the other on the 12th ; and that the whole extent of the 
British Isles might be divided into two barometric areas, distinguished in 
one case by the superiority of the maximum of the 9th, and in the other 
by the superiority of the maximum of the 12th. A line passing between 
Arbroath and Newcastle, south of Dumfries, and between Ireland and 
Wales, seperates these areas. North-west of this line we find the maxi- 
mum of the 12th superior : south-east of it we find the maximum of the 
9th superior. The maximum of the 9th Mr. Birt regarded as the central 
wave forming the crest of the great wave, and the maximum of the 12th 
he considered as the crest of the first subordinate wave on the posterior 
slope. 

The author next proceeded to examine the distribution of pressure as 
manifested by these observations ; from which, in connexion with the 
features of the projected curve, he deduced the following results : — Ist. 
The return of the great symmetrical wave. This occurred in the south- 
eastern angle of our island under very peculiar and remarkable circom- 
stances. The area of greateat symmetry ia do«^":j m ^cKnt^as^s^ '<wvth the 
Teaulta of former discussions, fOid g|oea tax \» eo^otoa. ^Jaa i«ssq^ ^s^as^ 
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from the examination of Sir John Herschel's hourly observations, " that 
Brussels is entitled to be considered as a point of comparatively gentle 
barometric disturbance, * * * and may be regarded as in a certain 
sense a nodal point, where irregularities are smoothed down and oscilla- 
tory movement in general is more or less checked ; and such movements 
increase as we recede from Brussels as a centre, especially awards the 
north-west'* The curve of greatest symmetry was obtained from Rams- 
gate, the nearest station to Brussels. As we proceed towards the north- 
west, the symmetry is considerably departed from, especially by the 
greater development of the first sub6rdinate wave on the posterior slope, 
by which the maximum of the 12th became superior. This portion of 
the wave formed a striking contrast to the similar portion iu 1845» 
which was characterized by a considerable depression. It is not a little 
curious, remarked the author, and goes far to show that we are approach- 
ing the true explanation of the nodal character of Brussels, to observe 
that movements so dissimilar in their character, so opposite in the value, 
and presenting themselves under such a diversity of aspects, should, iu a 
certain locality and on particular lines of country, manifest, by means of 
the barometer, constant and well-defined phenomena, that may be recog- 
nized year after year, and which give to the curves of barometric rise and 
&U during the period of their occurrence a peculiar symmetrical appear- 
ance. 

2nd. Two systems of waves or currents, one having a general direc- 
tion of progress from the north-west, the other from the south-west, 
traversed the area during the period of the great wave. This is the same 
result to which we were conducted by an investigation of the symmetrical 
wave of 1842. The relative positions of the individual waves were some- 
what different from those of the wide bi-dual waves of 1842 ; but there 
were some striking points of resemblance. The north-westerly system in 
each case exhibited the largest wave, both as regards amplitude and alti- 
tude. The intervals between similar phases of north-westerly waves were 
equal in 1842 and 1846. During the interval that elapsed between 
transits of these similar phases in 1842 and 1846, the same number of 
south-westerly waves passed over the area; and from the whole it 
appears highly probable that we have not only ascertained another return 
of the great symmetrical wave, (the sixth), but have also detected the 
return of at least three of the individual waves contributing to its pro- 
duction. 

3rd. The very precipitous fall of the barometer characterizing the 
posterior slopes of the north-westerly system, as developed by the discus- 
sion of the observations of 1842, is fully confirmed : in connexion with 
this, the decrease of oscillation from the north-west towards the south- 
east is also strikingly developed, as on former occasions. 

The author, in alluding to the area over which these observations extend, 
remarked that the British Isles present a far too limited area for the pur- 
poses of examining thoroughly these atmospheric movements ; he observed 
that in the more extensive examination which t\ie 'm.o^ei\(ve^'9k ^\ ^^"^ . 
1842 are now nDdergoing, there are four 8tat\oiiaafc'«\HkS^^OQ.«swsi^TsR. 
ebangea are of an opposite character d\iriiig tlie taat d'^X. ^1^ ^"^ ^'^'^ * 
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— namely, Cliristiaiia and St. Petersburgli, in the north, and Paris and 
Geneva in the south. The curves at St. Petersburgh and Geneva present 
the most decided opposition ; rising at the one while falling at the other. 
The turning point in each case occurred on the 5th. These opposite 
movements he conceived to be occasioned by the opposite slopes of two 
waves passing from the south-west^ and that the half breadth of each 
wave extended at least from Geneva to St. Petersburgh. Such being the 
extensive character of the waves in question, in order to judge them in 
their totality it will be absolutely necessary to enlarge the area of obser- 
vation. The centre of Europe is well dotted over with barometers, from 
which accurate results may be obtained : but even the British Isles in 
connexion with that portion of Europe now under observation, form but 
a small part of the vast space over which the waves themselves extend. 
St. Petersburgh is an important northern station, from which we have 
most excellent observations ; but we require them also from Icehmd, the 
northern parts of Norway, Sweden, and Lapland, and also from Archangd 
in one direction, and from the southern parts of France, from Spain, Por- 
tugal, and the northern parts of Africa, in the other ; also from the Medi- 
terranean they would be highly important. Observations stretching from 
the most western point of Africa to tlie extreme north of Europe, would 
go fiu* to determine the longitudinal directions of the north-westerly 
systems of waves. 

In reporting the general progress of the inquiry, Mr. Birt stated that 
we are now in possession of materials for examining the great symmetriod 
wave, not only in particular years, as 1842, 1845, and 1846, but also 
over the central parts of Europe and the dominion of the Russian empire, 
as far as Sitka, on the north-west coast of America. He has combined 
observations extending from the west coasts of Ireland and the Orkneys 
on the one hand, to St. Petersburgh and Geneva on the other ; and he 
apprehends that the whole of the barometric movements over this area, 
which occun-ed during the first eight days of November 1842, are fully 
explained by the transits of two liu*ge waves on two sets^ of parallel beds 
of oppositely directed winds — one from the south-west, the other from 
the north-west. 

In connexion with this, the author observed that a most important 
point appeared to be developing itself by means of these observations. 
Those from the north-west appeared strongly to indicate that somewhere 
in that direction, the origin of the great barometric disturbances (a centre 
of oscillation) giving rise to the waves that pass onwards towards the 
south-east is to be sought. We have abready obtained the nod(d point of 
the two great systems of European barometric undulations — namely, 
Brussels. Between the Orkneys, which appear to be the nearest station 
to the north-west centre of oscillation, and Brussels, the greatest decrease 
of oscillation occurs. This line of the greatest diminution of oscillation 
appears to be well determined. The author closed his r^ort with an 
allusion to the American system of atmospheric waves, especially those 
that accompanied the great Cuba hurricane of October 1844, which has 

formed the subject of an elaborate iavesti^on. by Mr. W. C. Redfield, 

of X^ew York. 
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ELECTRICITY AND TEERESTEIAL MAGNETISM. 

A PAPER has been read to the British Association, ** On the Electric 
Currents by which the Phenomena of Terrestrial Magnetism may be 
be produced," by Prof. Thomson. 

It is a well-lmown theorem, first demonstrated by Green, that the ac- 
tion of a mass of any nature, in attracting an external point, may be re- 
presented by means of a distribution of matter of the same kind over the 
surface of the body ; that is to say, that a certain distribution of matter 
over the surface of a body may be determined, which will produce exactly 
the same force, whether of gravitation, of magnetism, or of electricity, 
as results from the body itself. Thus, by applying this theorem to the 
case in which the force considered is that of terrestrial magnetism, we 
see that a certain distribution of imaginary magnetic matter may be 
found, which would produce all the phenomena of terrestrial magnetism 
observed at the surface of the earth or above it, except those which are 
due to atmospheric or external sources of magnetism, if any such exist. 
This proposition, although of great theoretical interest, cannot be enter- 
tained as expressing a physical fact ; for there are only two ways in 
which we can conceive internal sources of terrestrial magnetism to exist. 
We may either imagine, as Gilbert did, the earth to be wholly or in part 
a magnet, such as a magnet of steel, or we may conceive it to be an 
eleetro-magnet, with or without a core susceptible of induced magnetism. 
In the present state of our knowledge, this second hypothesis seems to 
be the more probable ; and, indeed, we have now many reasons for be- 
lieving that the existence of terrestrial electric currents, producing whoUy 
or in part the magnetic phenomena, is a physical fact. 

Connected with this, it becomes an interesting question, whether mere 
electric currents could produce the actual phenomena observed. Amp^'a 
electro-magnetic theory leads us to an affirmative answer, but an answer 
which must be regarded as merely theoretical ; for it is absolutely im- 
possible to conceive of the currents which he describes round the mole- 
cules of matter, as having a physical existence. The idea of an electro- 
magnet is what naturally presents itself, when we endeavour to imagine 
a possible electrical theory of terrestrial magnetism, and the question 
which now occurs, is this, — Can the magnetic phenomena at the earth's 
surface and above it be produced by an internal distribution of closed 
galvanic currents, occupying a certain limited space below the surface? 
The answer is, that whatever be the form and magnetic contents of the 
earth, the same force as that which it exerts upon any exterior point may 
actmJly be produced by means of a distribution of closed electric cur- 
rents on the surface. — Jthenaum, Report, No. 1028. 

MAGNETIC ATTRACTION 01 MUD. 

Sib a. Mackenzie was the first to notice tke aUT^idVv^ ^-^^ ^1 ^^ 
Mad at the bottom of some of the lakes oi "NotIYl Niaama^ ^\sv^S» 
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sometimes so great that boats can with difficulty proceed along the sur- 
face. This extraordinary fact is thus stated : — " At the portage or car- 
rying-place of Matress, on Rose Lake, the water is only 3 feet or 4 feet 
deep, and the bottom is muddy. I have often plunged into it a pole 12 
feet long, with as much ease as if I merely plunged it into the water. 
Nevertheless, this mud has a sort of magnetic effect on the boats, which 
is such that the paddles can with difficulty urge them on. This effect is 
not perceptible on the south side of the lake, where the water is deep, 
but it is more and more sensible as you approach the opposite shore. I 
have been assured that loaded boats have often been in danger of sinking, 
and could only be extracted by being towed by lighter boats. As for 
myself, I had never been in danger of foundering ; but I have several 
times had great difficulty in passing the spot with six stont rowers, whose 
efforts could scarcely overcome the attraction of the mud. A similar 
phenomenon is observed on the Lake Sagina, where it is with difficulty 
that a loaded boat can be made to advance, but fortunately the spot is 
only 400 yards over." This statement has since received confirmation 
from Captain Back and others, during the Arctic Land Expedition. 

ANIMAL ELECTRICITY. 

Sir R. H. Inglis, the President, in his address to the British Associa- 
tion, observes : in Physiology, the most remarkable of the discoveries, or 
rather improvements of previous discoveries, which the year 1846-7 has 
seen, is, perhaps, that connected with the labours of the distinguished Tus- 
can philosopher, Matteucci, who on several former occasions has co-operated 
with the British Association in the sections devoted to the advancement of 
the physical and physiological sciences. I refer in this instance to his expe- 
riments on the generation of electric currents by muscular contraction in 
the living body.* This subject he has continued to pursue ; and, by the 
happy combination of the rigorous methods of physical experiment with 
the ordinary course of physiological research, Prof. Matteucci has fully 
established the important fact of the existence of an electrical current — 
feeble, indeed, and such as could only be made manifest by his own deli- 
cate galvanoscope — between the deep and the superficial parts of a 
muscle. Such electric currents pervade every muscle in every species of 
animal which has been the subject of experiment ; and may, therefore, 
be inferred to be a general phenomenon of living bodies. Even after 
life has been extinguished by violence, these currents continue for a short 
time ; but they cease more speedily in the muscles of the warm-blooded 
than in those of the cold-blooded animals. The Association will find his 
own exposition of the physiological action of the electric current, in his 
work, Legons sur les Phenomenes Physiques des Corps Vivants, 1847. 

The delicate experiments of Matteucci on the Torpedo agree with 
those made by our own Faraday upon the Gymnoius electricuSy in proving 
that the shocks communicated by those fishes are due to electric currents 
generated by peculiar electric organs, which owe their most immediate 

* See the Jiesumi of Prof. MattexiccVs "RweMe\v%?k \ti 'SXw^tcQ-^VjwoVoCT* 
presented to the Association at the meeting oi \^\^, Vix \\i^ X^a-XiwJk v4. 
J'acts, 1847, p. 148. 
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and powerful stimulus to the action of the nerves. In both species of 
fishes, the electricity generated by the action of their peculiar organized 
batteries — ^besides its benumbing and stunning eflFects on livins; animals — 
renders the needle magnetic, decomposes chemical compounds, emits the 
spark, and, in short, exercises all the other known powers of .he ordinary 
electricity developed in inorganic matter, or by the artificial apparatus of 
the laboratory. 

RESEARCHES ON THE VOLTAIC ARC. 

M. AuousTE De la Rue has communicated to the Royal Society, a 
paper of " Researches on the Voltaic Arc, and on the influence which 
Ma-rnetism exerts both on this Arc and on bodies transmitting interrupted 
Electric Currents." The paper will be found entire in the Phihsophi- 
cal Transactions for 1847, Part I. In conclusion, the author observes: 

" It may, perhaps, be thought that in the experiments I have just 
described, the sounds are produced by the mechanical action of at- 
traction or repulsion exerted by the electric magnet on the substance 
traversed by an interrupted current ; and that, consequently, magnetism 
has no more share in the phenomenon than a finger might be sup- 
posed to have, when pressing on a sonorous cord. The simple des- 
cription of the experiments shows this interpretation to be inadmis- 
sible. In the first place, the sound is the same with the wires in a 
helix, whether these wires be stretched or not, or whether they be of 
lead, platinum, or brass. Besides, how could this account for the sound 
produced in large masses, especially in liquids, such as mercury, and for 
the fact, that the position of the conductor traversed by the interrupted 
current with regard to the poles of the electro-magnet does not exert any 
influence on the phenomenon ? Further, it must be remarked that the 
sound in question is not a musical sound, such as would be produced by 
a string or mass made to vibrate by a cause acting exteriorly at its surface ; 
it is a series of sounds corresponding exactly to the alterations of the pas- 
sage of the current ; like a species of collision of the particles amongst 
themselves. Thus, the phenomenon is molecular ; and it leads to the 
demonstration of two important principles. 

" The first principle is, that the passage of the electric cun'ent modifies, 
even in solid bodies, the arrangement of the particles ; a principle which 
I have already deduced from the experiments contained in my preceding 
memoir on this subject. The second principle is, that the action of mag- 
netism, under whatever form it may be exerted, modifies alike the mole- 
cular constitution of all bodies, and that this modification lasts as long as 
the cause producing it endures, and only ceases with it. What is the 
nature of these two modifications ? This is what we must endeavour to 
investigate and to ascertain. I purpose to engage in this inquiry, and 
indeed 1 have already made some attempts, of which it would, however, 
be premature to give any account. I shall confine myself at present to a 
single remark, which does not appear to me to be devoid of interest : it 
is, that the influence of magnetism on all conducting \iO^\e& «,tc«!A V^'wa.- 
J9res5 on them, as long s^ it lasts, a molecular conatituWoxL svxsi^'Kt V^'Oas^ 
wJu'cb Iron, and generally all bodies 8uscepU\Ae oi ma.^«5t\^'ca.>'^^"^^^ 
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naturally ; for it devdopes in them the property of producing, whisa. tra- 
versed by intenoipted currents, sounds identical with those emitted also 
by iron and other magnetic bodies when transmitting these currents, bnt 
produced in these last without requiring the action of a magnet. 

ORIGIN OF THE VOLTAIC CUEEENT. 

Pbof. Majobchi has communicated to the Philosophical Magazine, 
No. 199, a paper of " Observations and Experiments respecting the Ori- 
gin of the Voltaic Current." The Professor's main purpose is to examine 
tiie conditions necessary in the pile to the generation of the currents, 
which is quite distinct from the simple electrical disturbance in the 
fundamental experiments of Volta. We have not space for Prof. Majorchi's 
experimental details, but quote his conclusions : — 

" From all that we have said, it would follow that, with a single force, 
mechanical, chemical, or physical, there is only an electrical disturbance, 
or the phenomena of statical electricity : thus the mechanical action of 
friction produces in the ordinary machine a simple disturbance of electri- 
city ; the chemical action of an acid solution on a metal gives signs of 
electrical disturbance on the condenser ; the physical force of magnetism 
produces by induction an instantaneous disturbance in the natund elec- 
trical fluid of a metallic wire, without setting it in a continuous cur- 
rent. But when two forces are in action, one of which is capable of dis- 
turbing the natural electricity of the ponderable matter, and the other of 
evolviug it from the integrant molecides of the same, that fluid may be 
set into a continuous current in a complete circuit. Notwithstanding the 
appearance of truth in this mode of explaining the phenomenon of the 
continuous electiic current, there are some facts which merit a deeper 
investigation, aided by experiment, before assigning it as the just cause of 
this phenomenon. A voltaic pair composed of two diflferent metals, for 
example, gives an electric current in a given direction when it is immersed 
in one liquid, and the direction may be inverted when another diff(»ent 
liquid is substituted for the first." 

GALVANIC CONNEXION. 

A PAPEE has on this subject been read to the British Association by 
Mr. Harper. All who are familiar with voltaic batteries have experienced 
the inconvenience of connecting the positive and negative poles with other 
instruments, — and when several batteries are employed, of connecting one 
to another, in consequence of the stubbornness of the wires commonly used, 
and the time taken up in arranging the binding screws and wires. In order 
to obviate much of this inconvenience, Mr. Harper submits a method 
which he has successfully adopted. It is by using a thin wire spirally 
formed, at each end of which is a helix of three or four turns ; which helices 
being slipped on a piece of brass soldered, or fixed by a screw, to the bat- 
tery or other instrument. This has been found a sufficient contact in 
every case in which it has been tried. By this method balls of wood have 
been covered with copper in the electrotype process for knobs of Leyden 
Jars, &c. 
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DCFSOYED BATTEBT. 

Mb. S. B. Swan, of Rochester, U.S., has discovered a new scliition, or 
ezcitiiig liquid, for the Galvanic Battery, which promises to he of great 
utility to telegraph companies, as it is a saving of 75 per cent, in the 
materials employed, besides a large amount of lahour and attention. The 
improvement consists in furnishing an exciting liquid, which produces an 
el^tric and galvanic current of nmform power and intensity, without the 
rapid decomposition of the metals and acids heretofore supposed unavoid- 
able. This solution does not act chemically on the mercurial amalgam, 
and without triiliDg action on the zinc, indeed so as to be scarcely percepti- 
ble. Mr. Barnes, a telegraph operator, has used this solution for forty- 
five days, without alteration, no fresh amalgam or acids having been re- 
quired except to supply the ordinary evaporation, nor any perceptible de- 
atmctiou of mercury or zinc perceived ; during which time the battery has 
hoBL in constant and efficient action. — Patent Journal^ No. 43. 

We may here mention, that the priority of the invention of the Electric 
Telegraph, has been placed in a new light by a correspondent of The 
Builder, who states, that the &ct of an electric current being made to pass 
through a continuous wire of great length, was establishei about 100 
years ago. " All the electric telegraphs are merely varied applications of 
it. The only real inventions are, probably, the application of it to print- 
ing at a distance, and the applying it by one wire to many stations. 
Hdghton's apptication of the gold-leaf electrometer, instead of the 
magnetic needle, can scarcely be called an invention ; and the one-wired 
td^ra^ used at Baden-Baden appears to be that of Brett and Little, in 
Fuimval's Inn. The fact of the transmission of the electric current to 
great distances, was proved by Dr. Watson and friends on the 14th of 
July, 1747. They conveyed the shock across the Thames at Westminster 
<m the 14th of August ; they conveyed it a circuit of four miles, two of 
water and two of dry ground ; its velocity was so great that no time ap- 
peared to eUpse during its passage." 



NEW AND CHEAP VOLTAIC BATTERY. 

The Rev. N. J. Cullan, Professor of Natural Philosophy in the Royal 
QoUege, Maynooth, has communicated to the PhUosopMcal Magadney 
No. 206, a paper on what he terms " a new Voltaic Battery, cheap in its 
ocmstmction and use, and more powerful than any battery yet made ; also, 
(m a cheap substitute for the nitric acid of Grove's Platina Battery." We 
have only space to quote the Reverend Professor's results : — 

" From the experiments which have been described, 1 infer, first, that a 
battery superior in power to Professor Grove's nitric acid battery may be 
made by substituting platinized platina or lead for platina, and nitrosul- 
^uric acid and nitrate of potash for nitric and sulphuric acid; and 
secondly, that a battery equal in power to the nitric acid battery may be 
constructed by the substitution of cast iron for platina. 

" The advantage of what I may call the nitre platina battery over the 
nitric acid one is, that the expense of working the former is, as has 
been already stated, considerably less than tbal oi 'SROTVMi%^^\^\Kt. 

" The advaatage of the cast iron or pMmied\cBAft\i\i«^^<«i\sa»^^«. 

L 
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Professor Grove's is, that they are fer less expensive in their constmction. 
A plate of cast iron or platinized lead may be had for a shilling, whilst a 
platina plate of the same size will cost nearly three pounds. Besides, a 
cast iron or platinized lead battery may be worked by a mixture of nitre 
and sulphuric acid for one hour for about the tenth part of the expense of 
working a Grove's battery for the same time. 

" The cheapness of cast iron and platinized lead will enable every one 
to procure a powerful voltaic battery. A platinized lead battery is about 
fifteen times as powerful as a common WoUaston battery of the same size. 
A cast iron battery is a little less powerful than the platinized lead one ; 
but I prefer the former, because the cast iron does not require to be 
chromed or platinized." 

REABSORPTION OP THE MTXED GASES IN A VOLTAMETEB. 

Professor M. H. Jacobi, states, in a letter to Michael Faraday, Esq., 
P.R.S., he has found, that if the Mixed Gases developed from the decom- 
position of water by a voltaic current, be allowed to remain in the Volta- 
meter in which they were collected, in contact with the fluid which pro- 
duced them, they by degrees diminish in volume, and ultimately disappear 
by being absorbed by the fluid. He has not yet fidly determined the pre- 
cise conditions on which this phenomenon depends ; but he is inclined to 
think that it is owing to a portion of the mixed gases, difl*ased through- 
out the whole liquid, coming into contact with the platinum plates, and 
being recombined on the surface of those plates ; and this process being 
renewed with every fresh portion of the gases which takes the place of the 
former, the whole of the gases are thus reconverted into water. 

ELECTRICAL IMAGES. 

Prof. Thomson has communicated to the British Association, a papor 
on " the principle of Electrical Images," which is suggested by Green's 
elementary propositions, as the proper way of treating a great variety of 
problems that present themselves with reference to the distribution of 
electricity on spherical conductors. The effect of a body electrified in any 
given manner upon an uninsulated sphere was shown to be completely re- 
presented by what may be called " the image of the electrified body in the 
sphere," and a simple geometrical construction was given by wluch this 
image may be described. "When an electrified body is placed in the 
neighbourhood of the uninsulated spheres, an inductive effect is produced 
which may be represented by an infinite series of " successive images," in 
each sphere. An algebraic expression of this result leads to solutions, by 
means of converging series, of the various problems which occur with re- 
ference to the distribution of the induced electricity and the attractions 
exerted by the two spheres. When a single conductor, bounded by s^- 
ments of two spherical surfaces cutting at an angle which is a submulti- 
ple of two right angles, is electrified by the influence of a charged body, 
the effect may be represented by means of a finite number of images dis- 
posed in a symmetrical manner in the circumference of a circle passing 
through the exciting body, and cutting the two spherical surfaces at right 
angles. The principle of electrical images, as «\)^\\^ va. IViq^a two cases, 
^ajr be Illustrated by reference to the succeaswt vcoa^t?, qI^ <:waSi^^^«s«^ 
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between two parallel plane mirrors, and to the symmetrically arranged 
images which are seen in the kaleidoscope. — Athenaum, No. 1029.* 

POTASSIUM BATTERY. 

Mr. Goodman has detailed to the British Association, the following : — 
It was anticipated that the Metal Potassium, which could not pos- 
sibly be retained in situ in contact with acidulated water, might neverthe- 
less, by its amazing affinity for the oxygen of water, like the protoxide 
of iron in the pulmonary vessels, actually absorb oxygen through the sub- 
stance of a tissue or membrane ; and that by this arrangement its exces- 
sive action might be moderated, and itself retained in constant apposition 
^th the absorbing membrane. A glass tube was accordingly obtained, 
the lower end of which was closed by a membrane of " turkey's craw." 
The amalgamated potassium (about half a grain) was fastened to the ex- 
tremity of a piece of copper-wire, and plunged into the tube, already filled 
with Persian mineral naphtha, which, containing no oxygen, does not act 
upon potassium. The lower part of this tube and membrane were inserted 
in a solution of sulphate of copper in a wine-glass, below which was pre- 
viously secured a small plate of platinum, also soldered to the extremity 
of a copper wire, and the whole were fixed by appropriate apparatus. 
Thus could the potassium at pleasure be lowered to the surface of the mem- 
brane, in which situation it would develope a current of 45° to 50°, when 
a galvanometer was introduced between, and connected with, the copper 
wires aforementioned, or it could be elevated into the mineral naphtha, 
and kept there suspended would remain perfectly quiescent. With this 
single voltaic pair the decomposition of water is performed with facility, 
as well as the solutions of metallic salts, sulphate of copper, &c. 

In comparing the powers of this arrangement with those of zinc 
and copper, or bismuth and nitric acid, in which plates of considerably 
larger dimensions were employed, it was found that their influence udou 
the magnetic needle was greater in the proportion of 61° and 67^ to 
50°, but no decomposition could possibly be obtained by either of the 
Utter. 

To test the powers of the Potassium Battery in producing the deve- 
lopment of " high tension," an arrangement of twelve pairs was con- 
structed, and a small piece of gold leaf was by it readily deflected above 
•j^ of an inch. Six pairs in excellent order deflected the gold leaf -j^r of 
an inch. All the intermediate numbers produced corresponding deflec- 
tions ; and finally, as measured by a micrometer screw, two pairs induced 
the deflection of -^ of ^ inch. And with one pair the gold leaf was 
sensibly drawn to the disc employed at -^ of an inch. — lAterary Gazette, 
No. 1591. 

NEW GALVANOMETER. 

Mr. Ward has exhibited to the British Association, a new Galvano - 
meter, in which the current is measured by the deflexion of the conduct- 
ing wire by a permanent magnet. The coil of the wire being placed 
permanently over the poles of the magnet, is free to move ; aud as the 

* For M. Reiss' researches on " Electrical Figures aTvdlmsi^^^,^"' «&^tX^^\- 
book of Facts, J847, p. 153. 
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natnrallj ; for it devdopes in them the properiy of producing, yrhsaa. tra- 
versed by interrupted currents, sounds identical with those emitted also 
by iron and other magnetic bodies when transmitting these currents, but 
produced in these last without requiring the action of a magnet. 

OEIGIN OP THE VOLTAIC CUEEENT. 

Fsop. Majoechi has communicated to the Philosophical Moffosine, 
No. 199, a paper of " Observations and Experiments respecting the Ori- 
gin of the Voltaic Current." The Professor's main purpose is to examine 
the conditions necessary in the pile to the generation of the currents, 
which is quite distinct from the simple electrical disturbance in the 
fundamental experiments of Volta. We have not space for Prof. Mijorchi's 
experimental details, but quote his conclusions : — 

" Prom all that we have said, it would follow that, with a single force, 
mechanical, chemical, or physical, there is only an electrical disturbance, 
or the phenomena of statical electricity : thus the mechanical action of 
friction produces in the ordinary machine a simple disturbance of electri- 
city ; the chemical action of an acid solution on a metal gives signs of 
electrical disturbance on the condenser ; the physical force of magnetism 
produces by induction an instantaneous disturbance in the natund elec- 
trical fluid of a metallic wire, without setting it in a continuous car- 
rent. But when two forces are in action, one of which is capable of dis- 
turbing the natural electricity of the ponderable matter, and the other of 
evolving it from the integrant molecuJes of the same, that fluid may be 
set into a continuous current in a complete circuit. Notwithstanding the 
appearance of tnith in this mode of explaining the phenomenon of the 
continuous electric current, there are some facts which merit a deeper 
investigation, aided by experiment, before assigning it as the just cause of 
this phenomenon. A voltaic pair composed of two different metals, for 
example, gives an electric current in a given direction when it is immersed 
in one liquid, and the direction may be inverted when another different 
liquid is substituted for the first." 

GALVANIC CONNEXION. 

A PAPEE has on this subject been read to the British Association by 
Mr. Harper. All who are familiar with voltaic batteries have experienced 
the inconvenience of connecting the positive and negative poles with other 
instruments, — and when several batteries are employed, of connecting one 
to another, in consequence of the stubbornness of the wires commonly used, 
and the time taken up in arranging the binding screws and wires. In order 
to obviate much of this inconvenience, Mr. Harper submits a method 
which he has successfully adopted. It is by using a thin wire spirally 
formed, at each end of which is a helix of three or four turns ; which helices 
bemg slix)ped on a piece of brass soldered, or fixed by a screw, to the bat* 
tery or other instrument. This has been found a sufficient contact in 
every case in which it has been tried. By this method balls of wood have 
been covered with copper in the electrotype process for knobs of Leyden 
Jars, &c. 
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DCFSOYED BATTEBT. 

Mb. S. B. Swan, of Rochester, U.S., has discovered a new solution, or 
exciting liquid, for the Galvanic Battery, which promises to he of great 
utility to telegraph companies, as it is a saving of 75 per cent, in the 
materials employed, besides a large amount of labour and attention. The 
improvement consists in furnishing an exciting liquid, which produces an 
electric and galvanic current of uniform power and intensity, without the 
rapid decomposition of the metals and acids heretofore supposed unavoid- 
able. This solution does not act chemically on the mercurial amalgam, 
and without trifling action on the zinc, indeed so as to be scarcely percepti- 
ble. Mr. Barnes, a telegraph operator, has used this solution for forty- 
five days, without alteration, no fresh amalgam or acids having been re- 
quired except to supply the ordinary evaporation, nor any perceptible de- 
struction of mercury or zinc perceived ; during which time the battery has 
been in constant and efficient action. — Patent Joumaly No. 43. 

We may here mention, that the priority of the invention of the Electric 
Telegraph, has been placed in a new light by a correspondent of The 
BuUder, who states, that the &ct of an electric current being made to pass 
through a continuous wire of great length, was established about 100 
years ago. " All the electric telegraphs are merely varied applications of 
it. The only real inventions are, probably, the application of it to print- 
ing at a distance, and the applying it by one wire to many stations. 
Hdghton's application of the gold-leaf electrometer, instead of the 
magnetic needle, can scarcely be called an invention ; and the one-wired 
tdegraph used at Baden-Baden appears to be that of Brett and Little, in 
Fuimval's Inn. The fact of the transmission of the electric current to 
great distances, was proved by Dr. Watson and friends on the 14th of 
July, 1747. They conveyed the shock across the Thames at Westminster 
on the 14th of August ; they conveyed it a circuit of four miles, two of 
water and two of dry ground ; its velocity was so great that no time ap- 
peared to elapse during its passage.*' 



NEW AND CHEAP VOLTAIC BATTEBT. 

The Rev. N. J. Cullan, Professor of Natural Philosophy in the Royal 
Qollege, Maynooth, has communicated to the FhilosopJUcal Magazine, 
No. 206, a paper on what he terms " a new Voltaic Battery, cheap in its 
ocmstruction and use, and more powerful than any battery yet made ; also, 
(m a cheap substitute for the nitric acid of Grove's Platina Battery." We 
have only space to quote the Reverend Professor's results : — 

** Prom the experiments which have been described, I infer, first, that a 
battery superior in power to Professor Grove's nitric acid battery may be 
made by substituting platinized platina or lead for platina, and nitrosul- 
j^nric acid and nitrate of potash for nitric and sulphuric acid; and 
secondly, that a battery equal in power to the nitric acid battery may be 
constructed by the substitution of cast iron for platina. 

" The advantage of what I may call the nitre platina battery over the 
nitric acid one is, that the expense of working the fonsvet S&, ^& \»a& 
been already aialted, coDsiderahly less than that oi -wotVixL%^^\^^fe'(> 

*'TJie advantage of the cast iron or platinized leadLesi >o«iL\.cns& <3^«. 
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Professor Grove's is, that thej are far less expensive in their constniction. 
A plate of cast iron or platimzed lead may be had for a shilling, whilst a 
platina plate of the same size will cost nearly three pounds. Besides, a 
cast iron or platinized lead battery may be worked by a mixture of nitre 
and sulphuric acid for one hour for about the tenth part of the expense of 
working a Grove's battery for the same time. 

" The cheapness of cast iron and platinized lead will enable every one 
to procure a powerful voltaic battery. A platinized lead battery is about 
fifteen times as powerful as a common Wollaston battery of the same size. 
A cast iron battery is a little less powerful than the platinized lead one ; 
but I prefer the former, because the cast iron does not require 'to be 
chromed or plAtinized." 

REABSORPTION OF THE MIXED GASES IN A VOLTAMETEE. 

Professor M. H. Jacobi, states, in a letter to Michael Faraday, Esq., 
P.R.S., he has found, that if the Mixed Grases developed from the decom- 
position of water by a voltaic current, be allowed to remain in the Volta- 
meter in which they were collected, in contact with the fluid which pro- 
duced them, they by degrees diminish in volume, and ultimately disappear 
by being absorbed by the fluid. He has not yet fidly determined the pre- 
cise conditions on which this phenomenon depends ; but he is inclined to 
think that it is owing to a portion of the mixed gases, diffused through- 
out the whole liquid, coming into contact with the platinum plates, and 
being recombined on the surfSace of those plates ; and this process being 
renewed with every fresh portion of the gases which takes the place of the 
former, the whole of the gases are thus reconverted into water. 



ELECTRICAL IMAGES. 

Prof. Thomson has communicated to the British Association, a paper 
on " the principle of Electrical Images," which is suggested by Green's 
elementary propositions, as the proper way of treating a great variety of 
problems that present themselves with reference to the distribution of 
electricity on spherical conductors. The effect of a body electrified in any 
given manner upon an uninsulated sphere was shown to be completely re- 
presented by what may be called " the image of the electrified body in the 
sphere," and a simple geometrical construction was given by which this 
image may be described. When an electrified body is placed in the 
neighbourhood of the uninsulated spheres, an inductive effect is produced 
which may be represented by an infinite series of " successive images," in 
each sphere. An algebraic expression of this result leads to solutions, by 
means of converging series, of the various problems which occur with re- 
ference to the distribution of the induced electricity and the attractions 
exerted by the two spheres. When a single conductor, bounded by seg- 
ments of two spherical surfaces cutting at an angle which is a submulti- 
pie of two right angles, is electrified by the influence of a charged body, 
the effect may be represented by means of a finite number of images dis- 
posed in a symmetrical manner in the circumference of a circle passing 
through the exciting body, and cutting the two spherical surfaces at right 
apgJes. The principle of eleclncal images, «& «^^\vfi^'\\!i >iJB!a9fc\7«Q cases, 
maf be illustrated by reference to the svvcceasWt \\sia.^«& qI ^ ws^^^^^wi^ 
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between two parallel plane mirrors, and to the symmetrically arranged 
images which are seen in the kaleidoscope. — Athenaum, No. 1029.* 

POTASSIUM BATTEEY. 

Mr. Goodman has detailed to the British Association, the following : — 
It was anticipated that the Metal Potassium, which could not pos- 
sibly be retained in situ in contact with acidulated water, might neverthe- 
less, by its amazing affinity for the oxygen of water, like the protoxide 
of iron in the pulmonary vessels, actually absorb oxygen through the sub- 
stance of a tissue or membrane ; and that by this arrangement its exces- 
sive action might be moderated, and itself retained in constant apposition 
with the absorbing membrane. A glass tube was accordingly obtained, 
the lower end of which was closed by a membrane of " turkey's craw." 
The amalgamated potassium (about half a grain) was fastened to the ex- 
tremity of a piece of copper-wire, and plunged into the tube, already filled 
with Persian mineral naphtha, which, containing no oxygen, does not act 
upon potassium. The lower part of this tube and membrane were inserted 
in a solution of sulphate of copper in a wine-glass, below which was pre- 
viously secured a small plate of platinum, also soldered to the extremity 
of a copper wire, and the whole were fixed by appropriate apparatus. 
Thus could the potassium at pleasure be lowered to the surface of the mem- 
brane, in which situation it would develope a current of 45° to 50°, when 
a galvanometer was introduced between, and connected with, the copper 
wires aforementioned, or it could be elevated into the mineral naphtha, 
and kept there suspended would remain perfectly quiescent. With this 
single voltaic pair the decomposition of water is performed with facility, 
as well as the solutions of metallic salts, sulphate of copper, &c. 

In comparing the powers of this arrangement with those of zinc 
and copper, or bismuth and nitric acid, in which plates of considerably 
larger dimensions were employed, it was found that their influence udou 
the magnetic needle was greater in the proportion of 61° and 67^ to 
50°, but no decomposition could possibly be obtained by either of the 
latter. 

To test the powers of the Potassium Battery in producing the deve- 
lopment of "high tension," an arrangement of twelve pairs was con- 
structed, and a small piece of gold leaf wa» by it readily deflected above 
^ of an inch. Six pairs in excellent order deflected the gold leaf -^r ^^ 
an inch. All the intermediate numbers produced correspondiug deflec- 
tions ; and finally, as measured by a micrometer screw, two pairs induced 
the deflection of -^ of ^ inch. And with one pair the gold leaf was 
sensibly drawn to the disc employed at •:^ of an inch. — Literary Gazette, 
No. 1591. 

NEW GALVANOMETER. 

Mr. Ward has exhibited to the British Association, a new Galvano - 
meter, in which the current is measured by the deflexion of the conduct- 
ing wire by a permanent magnet. The coil of the wire being placed 
permanently over the poles of the magnet, is free to move •, a\vda& iVsa 

* For M. Reiss' researches on " Electrical Figurea aiid\TQSi^e&C^ ^^^ X^^x- 
Iwok of Facts, 1847, p. 153. 
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current is more or less powerfol, the coil requires a greater or less weight 
to bring it to its original position : hence the force of the current is 
expressed in grains instead of in degrees. 

LIGHTING BY ELECTRICITY. 

At a late meeting of the Literary and Philosophical Society of Com- 
berland, the great attraction of the evening was an exhibition of a new 
mode of Lighting by Electricity, patented by Mr. Staite. " The Kght," 
says the Newcasi e Guardian^ " which was of astonishing brilliance and 
beauty, was placed under an air-tight glass vase. When the gas was 
turned down, it sufficiently lighted the spacious building, and bore the 
closest resemblance to the great orb of day of any light which we ever 
witnessed. The electric light was afterwards exhibited in a vessel of 
water with equal success. Mr. Staite explained that this light is economical 
as well as beautiful — ^the cheapest as well as the best, for all practical 
purposes. The inventor contemplates the application of his invention, to 
several purposes, amongst which are telegraphing by flashes throogh 
coloured media, and the instantaneous display of night-signals of the nsoal 
colours for danger, caution, &c., at the required distances from the 8ta> 
tions. Hermetically sealed, of course, under a glass, as long since sng* 
gested, this light would also be a great boon to miners." 

In a lecture afterwards delivered, Mr. Staite gave the following com- 
parative statement of the expense of the electric light, as compared with 
other modes of lighting : — 

" With a battery consisting of forty small cells in series, the light was 
equal to 380 tallow candles, 300 wax candles, or 64 cubic feet of gas, 
this being effected by the consumption of little more than three-quarteis 
of a pound of zinc per hour. The relative cost was by the electric light 
Id., gas 6d. to 8d., tallow candles 7s. 6d., and wax candles 128. 6d. per 
hour — so that there was no light so cheap, as well as none which exhibits 
such pure and brilliant results.'' 

The apparatus, we believe, differs from " Greener and Staite*s Patent 
Electric Lamp," described in the Year-book of Facls, 1347, p. 161. 

SMELTING BY ELECTRICITY. 

The lately patented process of Smelting Copper by means of Electricity, 
sayS a London journal, is likely to effect a change that will be quite 
prodigious. It produces, in less than two days, what the old process 
rCquired three weeks to effect. And the saving of fuel is so vast, that 
in Swansea alone, the smelters estimate their annual saving in coals at 
no less than five hundred thousand pounds. Hence it is dear that the 
price of copper must he so enormously reduced, as to bring it into use 
for a variety of purposes from which its cost at present excludes it. The 
facility and cheapness of the process, too, will enable the ore to be largely 
smelted on the spot. The Cornish mine proprietors are anxiously ex- 
pectiug the moment when they can bring the ore which lay in the mine 
jesterday into a state to be sent to market to-morrow, and this at the 
rerf mouth of the mine. In Australia, also, the operation of this dis- 
eoverv will be of the utmost importance. Tevi \Sao\is«sA \«vi& ^1 vs^i^er 
' — "«nt from Australia to EugWd As&X. 'jeM, \ft >» «ai<d^ ^ 
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Swansea; and the result was only 1,600 tons of copper. Bnt Australia 
in fatnre will smelt her own copper, by a 36 hoars' process : saving all 
this useless freight of the 8,400 tons of refuse, and saving also the cost 
of the old and expensive process. In a very few years, Australia will 
send to market more copper than is now produced by all the rest of the 
world. But if our future penny-pieces are to bear any proportion to the 
reduced cost of the value of the metal, they must be made of the size 
of dinner-plates 1 — Alhenaum, No. 1018. 

NEW ELECTEICAL EXPERIMENTS. 

Professor Henry, of Princeton, has communicated to the American 
I^osophical Society, the results of a series of Experiments on Electricity, 
having reference, first, to the discharge of electricity through a long wire, 
connected with the earth at the fai-ther end ; secondly, to the discharge of 
a jar through a wire ; and, thirdly, to an attempt to account for the 
phenomena of dynamic induction. 

Prof. Henry first showed, that when a charge of electricity is given to 
one end of a vrire, the difierent parts of the wire become charged sue* 
oessively, as though a wave of electricity passed along it. He then 
showed that the charge passed along the surface of the wire, and not 
through its whole mass, as was supposed from the analogy of galvanic 
conduction. Hence he inferred that dynamical electricity obeys the same 
laws as the statical. He next detaUed some experiments upon the pas- 
sage of electricity through plates, and showed that when a charge was 
transmitted across a plate, the tension was greatest at the edges, the 
electricity apparently exercising a self-repelling action; while, if the 
charge were passed through two pieces of tinfoil, these slips attracted each 
other. 

The author believes it may be justly inferred, from these experi- 
ments, that the attraction is due to ponderable matter, while the repulsion 
is due to electricity ; thus showing that electricity is a separate principle, 
aoid not a mere property of matter. 

Prof. Henry next passed to the subject of the discharge of a jar. It 
was necessary, in his experiments, to get rid of the free electricity arising 
from the thickness of the glass, and it occurred to him that this might 
be done by removing the knob, and making the coating upon the inside 
of less area than that upon the outside. With this arrangement, when 
the discharge was made through a long wire, and a test jar brought near 
it during discharge, a bright spark passed ; but upon approaching the 
jar to a delicate electrometer, it gave no indications of firee electricity. 
Beflecting upon this, and upon an experiment of Prof. Wheatstone, he 
was led to bdieve that the jar is discharged by two waves, a negative and 
a positive one, starting simultaneously from the two ends of the wire. 
To prove this, he broke the wire, and interposed a pane of glass dusted 
with red lead and sulphur ; two figures of positive and negative electricity 
were produced. He made several other experiments tending to prove 
^toB same fiiot. He showed how these experiments «erre \a «x:^t\.^Cqs& 
of Dr. Priestley, where a spark was found to paaa \)etN«fteii ^i^aR «a^ ^1 ^ 
loDg bent wire, the ends bang brought within a lew mdies^ qI qblOcl Q^i^^'t« 
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He next passed to the connectioii between statical and dynamical in- 
duction. Statical induction has heretofore only been observed at short 
distances. Prof. Henry's first experiment proved that it could be ob- 
served at the distance of nineteen feet, the floor of a chamber intervening, 
showing that statical induction takes place at great distances, though 
not at so great distances as the dynamical. He then explained his views 
of the nature of dynamical induction. When a spark is thrown upon a 
wire, it passes in a wave, whose length might be determined if we knew 
the velocity of electricity ; now, if we have another parallel wire, a ne- 
gative wave will be formed in this, and the two waves will travel simul- 
taneously in the same direction. But this is equivalent to a positive 
induced wave in the opposite direction. In this way, the phenomena 
accompanying the discharge of a jar are easily explained. Again, if we 
conceive that in a galvanic battery the discharge consists of a series of 
such waves, we may very simply explain the phenomena of galvanic in- 
duction. — Fhilosophical Magazine, No. 202. 



ELECTRICAL RAILWAY. 

In the New York Literary Worlds we find quoted from the FiHsbwgh 
Journal, a machine invented by a Mr. Lilly and Dr. Cotton, of that city. 
It is a small locomotive, and is placed upon a circular Railroad, around 
which it is driven by Electricity. The power is applied, not to the loco- 
motive, but to the track, and herein consists the novelty of the invention 
or discovery. Two currents of electricity, negative and positive, are i^ 
plied to the rails, and from thence communicate with the engine. The 
latter is provided with two magnets, which, by a process of alternate at- 
traction and repulsion, drive the car over the track. A piece of lead was 
placed on the locomotive, making in all a weight of about ten pounds, 
and on the application of the battery the machine moved with astonishing 
rapidity up a plane inclined about five degrees. Heretofore, the propdHng 
power has been used on the car itself ; in this instance, however, the 
power is in the rails, and an engineer might remain in one town, and 
with his battery send a locomotive and train to any distance required. 



PRESENCE OP SULPHUR IN METALLIC SUBSTANCES STRUCK BY 
LIGHTNING. 

On Sunday, the 14th of June, 1 846, the parish church of St. Thibaud- 
de-Couz, three leagues from Cbamberry, was struck by lightning ; when 
the church was filled with a dense smoke, accompanied by a strong smdl 
resembling that uf gunpowder. The gilt frame of a large picture was 
almost entirely blackened, and six gilt chandeliers were all rendered as 
Uack as copper would be after long exposure to sulphuretted hydrogen. 

M. Bonjean procured some powder by scraping the sur&ce <rf tlie 
chandeliers which had been most strongly coloured ; by treating it with 
aqua regia he obtained a solution in which solution of nitrate of baiytes 
gave a white precipitate insoluble in nitric acid. — Journal de FAarwL et 
de CAimie, 
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A BALLOON IN A THUNDEE-8T0EM. 

A COEEESPONDENT of the Times commumcates to that paper a letter 
from Mr. George Green, the aeronaut, in which he gives some interesting 
particulars of an ascent at Franldbrt " The weather/' he says, " has 
heen very unsettled and strong, and I have had only three fine days out 
of nine ; the last, however (Sunday, August 22), was the worst of all — 
the wind blew almost a hurricane from the S.W., accompanied by heavy 
thunder and lightning nearly the whole of the day ; indeed, it was ge- 
nerally believed the ascent would be postponed ; but being anxious to 
keep up my reputation, I commenced the inflation. The ascent, which 
took place at a quarter to five, excited great alarm and astonishment, 
because just after a violent peal of thunder the balloon rose almost im- 
mediately under the clouds from which the storm proceeded. "When at 
about four thousand five hundred feet high, and on a level with them, 
several electrical discharges occurred, which afibrded me the long-wished- 
for opportunity of observing the effect of lightning upon the air, — as the 
doads and the baUoon were going abreast of each other at only a few 
hundred yards distance. The air was very much disturbed ; it seemed 
full of eddies, which agitated the balloon a good deal. JBvery fresh dis- 
charge communicated a vibrating motion to the balloon, and caused it to 
oscillate considerably ; while the rain falling on the earth made a noise 
like a water&ll at a great distance. In descending, we fell in with a 
current blowing a few points more to the north, — which bore us away 
from the storm : and after being up about an hour, I descended at Win- 
deeken." 



LONGITUDE BY THE MAGNETIC TELEGEAPH. . 

We find in a New York paper the following interesting account given 
of the results of certain experiments recently made in America, for the 
determination of the difference of Longitude between three of its principal 
cities, New York, Philadelphia, and Washington, by means of the Mag- 
netic Telegraph* : — 

The observations at the Washington Observatory were made by Professor 
Keith, those at Philadelphia by Mr. S. C. Walker, and those at Jersey City 
by Prof. Loomis. These three observatories were connected by a continaous 
wire ; so that telegraphic signals might be exchanged between any two of 
them at pleasure. In some of the first experiments, signals were exchanged 
between Jersey City and Philadelphia, and also between Philadelphia and 
Washington ; but it was found impossible to transmit signals directly from 
Jersey City to Washington. The power of the battery appeared inadequate 
to that distance. But on the 29th of July this difficulty was overcome. Twenty 
clock signals were given at Jersey City, and recorded both at Philadelphia and 
Washington ; twei^ signals were given at Philadelphia, which were received 
at Jersey City and Washington ; and twentysignals given at Washington were 
received at Jersey City and Philadelphia. Thus the comparison of the three 
clocks was perfect. 

The difference of longitude between Jersey City and Philadelphia is four 
minutes and thirty seconds ; and between Jersey City and Washington, twelve 
minutes and tiiree seconds ; omitting in each case a fraction of a second which 
can only be folly determined when Si the observations have been completely 
reducecL 

These experiments fiimish the means of measuring; tine Nf\Q^V) QiX^% €ift^> 

* Athenaeum, No. 1038. 
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trie fluid; provided tbe time employed in its panage from Jener City to 
Washington is not too small to oe appreciated. Suppose the difTeience of 
longitude between tbe two places is exactly twelve minutes. Accordingly, 
when it is ten o'clock at Wasbin^n, it will be twelve minutes past ten at 
Jersey City. Let now a telegraphic signal be given from Jersey City. If fbit 
signal is heard at tbe same instant at Washington, then the Washington dock 
should indicate exactly ten hours. But if it reaulre one second for the signal 
to travel to Washington, then upon its arrival the Wasbinii^n clock will in- 
dicate ten hours and one second ; that is, according to this comparison, the 
difference between the Jersey City and Washington clocks will appear to be 
eleven minutes and flfty-nine seconds. Suppose again, that at ten o'clock a 
signal be given from Washington. If that signal be heard at the same instant 
at Jersey City, then the Jersey City clock should indicate exactly twdve mi- 
nutes past ten; but if it require one second for tbe signal to travel tnm 
Washington to Jersey City, then upon its arrival the Jersey City clock should 
indicate ten hours twelve minutes and one second ; that is, according to thte 
comparison, the difference between tbe two clocks appears to be twdve mi- 
nutes and one second. Tbe two comparisons differ by two seconds, or twiee 
the time required for the signal to trsvel from Jersey City to Washinetoo. 
Now, whatever may be the time required for the transmission of a signal, the 
difference between the two modes of comparing the clocks should amount to 
twice that interval, and the longitude derived from signals transmitted tnm 
Jersey City to Washington should be less than that derived from signals 
transmitted from Washington to Jersey City. 

What now is tbe result of the experiments actually made 7 The longitudes 
derived fixmi the two modes of comparing tbe clocks do reaDy difller. Ilie 
difference amounts in some cases to one-third of a second. But, straiu^ as it 
may appear, this difference is in tbe wrong direction. The longitude derived 
fiY)m signals transmitted from Jersey City to Washington is greater than that 
derived ftt>m signals transmitted frt)m Washington to Jersey City. The con- 
clusion seems to follow that a telegraphic signal is transmitted more than two 
hundred miles in less than no time. Observe that we now speak of abaolnte, 
not local time ; for it is not doubted that a signal made at Jeney City at toi 
o'clock will reach Washington long before ten according to Washington time. 
But the observations seem to indicate that a signal from Jersey City is heaid 
at Washington before it is made at Jersey City ; and also that a signal from 
Washington is heard at Jersey City before it is made at Washinjrton. Snc|i 
a conclusion will suit poetry better than science. It seems probable that Hie 
difference in question arises from tbedifficulty of estimating minute fractiOM 
of a second. This is indicated by tbe fact, that, on one evening, the Jersey 
City and Philadelphia clocks were found to tick together ; and the signals 
beinf given coincident with the beats of one clock, the times of arrival coin- 
cided with tbe beats of the other clock. Thus there was no fraction of a 
second for the ear to estimate, and the two modes of comparing the dodis 
gwe identical results. On several evenings tbe discrepancy in me observa- 
tions amounted to about one third of a second; and if we suppose each ob- 
server to err in his estimates by one-sixth of a second, the dilrerence is ex- 
plained; only we must admit that each observer, upon the airival of a clock 
signal, estimates tbe time one-sixth of a second too soon i which seems to 
indicate that the signal is heard at a distant station before it is really made. 
That this hypothesis is not without foundation has been verified in the iU- 
lowing manner:— The three observers, Messrs. Loomis, Walker, and Keitl^ 
have met at Jersey City, and compared their methods of observation ; more 
especially their modes of estimating fractions of a second. This was done by 
comparing solar time with sidereal time. The solar day is about four minutes 
longer than the sidereal ; and a sidereal clock will thereforo gain upon aaolsr 
clock, one second in about six minutes. A series of signals was transmitted 
from Jersey City to Philadelphia, at intervals of ten seconds ; coincident witli 
the beats of a solar clock, and tbe times recorded by Professor Kendall at 
Philadelphia upon a sidereal clock. Tbe times were all recorded at Jersey 
City by a sidereal clock. These signals were continued for ten minutes, dap- 
in^ irAjcli time tbe sidereal clock had gained more than one second npon the 
MoJkr, Tbe aignala being all given comciOiient m\:bk. \:bA\Mai(A ^sl a. talar dock. 
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ibtt firactions of a second eftimatfld apon the sidereal clock go on continually 
increasinfc. and pass ttarongb every possible value in about six minutes. In 
aperiod of ten minutes, the clock-beats must twice coincide. Now the ear 
can jndire of a coincidence of beats with almost Absolute precision ; and hav- 
inr determined the instants when the beats coincide, we can easily compute 
what fraction oug^ht to have been estimated upon the sidereal clock at each 
signal from the solar clock. Thus we obtain the error of each estimate of 
time on the sidereal clock. A similar set of sig:nals was ^ven at Phila- 
delphia from a solar clock, and received at Jersey City upon a sidereal 
dock. The result of these trials was to detect a small error in the estimation >( ' 

of fkvctions of a second ; and such as will explain in part, if not wholly, the 
discrepancy oCthe observations. 

One important conclusion is deducible from these experiments, viz., that by 
means of the magnetic telegraph, a clock in New York can be compared with 
another at a distance of two hundred miles quite as accurately as two clocks 
can be compared in adjoining rooms. Another conclusion which appears 
to be authorized by these experiments is, that the time required for the 
electric fluid to travel from New York to IVashington and back again, a dis- 
tance of 450 miles, is so snudl a fraction of a second, that it is inappreciable 
to the most practised observer. 



nroucnoN op atmospheric electricity on the wires op the 

ELECTRIC TELEGRAPH. 

Prop. Draper has communicated to the American Philosophical So- 
ciety, a paper on the Action of the Electricity of the Atmosphere on the 
Wires of the Electrical Telegraph, at the present time a subject of much 
importance, both on accoimt of its practical bearing, and the number of 
purely scientific questions which it involves. The paper contains a num- 
ber of facts in reference to the action in question, which fill half a dozen 
pages of the Fkilosophical Magazine^ No. 200. We have only space to 
quote the preventives, proposed by the learned Professor. 

'* The eflfiects of the powerful discharges from the clouds may be pre* 
vented in a great degree, by erecting at intervals along the line, and aside 
tjfthe supporting poles, a metallic wire, connected with the earth at the 
lower end, and terminating above at the distance of about half an inch 
firmn the wire of the tele^ph. By this arrangement, the insulation of 
the conductor will not l>e interfered with, while the greater portion of the 
dnrge will be drawn off. I think this precaution of great importance at 
places where the line crosses a river, and is supported on high poles ; 
also in the vicinity of the office of the telegraph, where a discharge, falling 
on the wire near the station, might send a current into the house of suf- 
ficient quantity to produce serious accidents. The fact of Prof. Bichman, 
of St. Petersburg, should be recollected, who was killed by a flash from a 
small wire, which entered his house from an elevated pole while he was 
ei^erimenting on atmospheric electricity. 

" The danger, however, which has been apprehended from the electri- 
city leaving the wire and discharging itself into a person on the road, is, 
I tidnk, very small ; electricity of sufficient intensity to strike a person 
at the distance of eight or ten feet from the wire, would, in preference^ 
he conducted down Sie nearest pole. It will, however, in all cases be 
most prudent to keep at a proper distance from the wire during the exisi^ 
enee of a thnnder-storm in the neighbourhood. 

*'ItmAy be mentioned as an interesting &ot, derWei ixom \«^^ VsL^sbr* 
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pendent sources of infonnation, that large numbers of small birds haVe 
been seen suspended by the claws from the wire of the tel^raph. They 
had, in all probability, been instantaneously killed, either by a direct dis- 
charge, or an induced current from a distant doud, while they were resting 
on the wire. 

" Though accidents to the operators, from the direct discharge, may 
be prevented by the method before mentioned, yet the effect on the ma- 
chine cannot be entirely obviated ; the residual current which escapes the 
discharge along the perpendicular wires, must neutralize for a moment 
the current of the battery, and produce irregularity of action in the appa- 
ratus. 

" The direct discharge from the cloud on the wire is, comparatively, 
not a frequent occurrence, while the dynamic inductive influence most be 
a source of constant disturbance during the season of thunder-storms ; 
and no other method presents itself to my mind at this time for obviating 
the effect, but that of increasing the size of the battery, and diminishing 
the sensibility of the magnet, so that at least the smaller induced currents 
may not be felt by the machine. It must be recollected that the inductive 
influence takes place at a distance through all bodies, conductors and non- 
ductors ; and hence no coating that can be put upon the wire will prevent 
the formation of induced currents. 

" I think it not improbable, since the earth has been made to act the 
part of the return conductor, that some means will be discovered for in- 
sulating tbe single wire beneath the surface of the earth ; the difficulty in 
effecting this is by no means as great as that of insulating two vnres, and 
preventing the current striking across from one to the other. A wire 
buried in the earth would be protected in most cases from the effect of a 
direct discharge ; but the inductive influence would still be exerted, though 
perhaps in a less degree. 

" The wires of the telegraph are too small and too few in number to 
affect, as some have supposed, the electrical condition of the atmosphere, 
by equalizing the quantity of the fluid in different places, and thus pro- 
ducing a less changeable state of the weather. The feeble currents of 
electricity which must be constantly passing along the wires of a long 
line, may, however, with proper study, be the means of discovering many 
interesting facts relative to the electrical state of the air over different re- 
gions." 

CAUSE OF EVAPORATION, RAIN, HAILSTONES, &C. 

Mr. RoviTELL has read to the British Association, a paper " On the Cause 
of Evaporation, Rain, Hailstones, and the "Winds of Temperate Regions." 
The details of this communication are too long for quotation, but we may 
state briefly, that Mr. Rowell believes the theory of the mixing of masses 
of air at different temperatures to cause rain, totally fail in accounting for 
large rains. He connects all the meteorological phenomena included in the 
titles of his paper, with electricity. For instance, evaporation, ndn, &e., 
he considers particles of water extremely minute coated with eLeetridty, 
nearJy tbe wtdght of air. If these -]^aiticlea become expanded by heat, 
their sped&c gravity will be chan^^, «ndL^<di cu^mVj W€^s»^s\s3^\il- 
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creased. They rise in the atmosphere, surcharged with electricity. By 
any reduction of electricity — hy the hills, for example, not fix)m conden- 
sation — clouds are formed ; and any thing withdrawing the surcharge 
causes rain ; the sudden equalisation of the electric particles, great storms. 
The artificial formation of rain by withdrawing electricity from a given 
locality of the atmosphere, he proposes as a practical test of his theory. 

ELECTRO-TELEGRAPH INTERRUPTED BY ATMOSPHERIC ELECTRICITY. 

The following is from a letter from M. Breguet to M. Arago, trans- 
lated for the Mechanics* Magazine : — 

" About five o'clock in the afternoon, during a heavy fall of rain, the 
bells of the electric telegraph (placed in a little shed, at one end of the 
St. Germains Atmospheric Railway) began to ring, which led the atten- 
dant to suppose that he was about to receive a communication. Several 
letters then made their appearance, but finding they conveyed no mean- 
ing, he was about to make the signal " Not Understood," when, suddenly, 
he heard an explosion, similar to a loud pistol shot, and at the same time a 
vivid flash of light was seen to run along the conductors placed against the 
sides of the shed. These conductors (which vary in diameter from 
two-tenths to five-tenths of a miUimetre) were broken into fragments, so 
hot, that they scorched the wooden tables on which they fell, and their 
edges presented evident traces of fusion. The wires of several electro- 
magnets, belonging to the apparatus placed in the shed, wei*e also broken, 
and, at the same time, the attendant experienced himself a violent concus- 
sion which shook his whole frame. 

" The shed at Le Vesinet, where the lightning occasioned these remark- 
able phenomena, is placed in connection with the Paris station, by wires 
supported on posts ; yet at Paris nothing was broken, nothing remarkable 
occurred, excepting that several of the bells were heard to ring. But at 
about 200 metres fix)m La Vesinet, the top of one of the posts which 
support the wire was split ; several splinters had flown off from it, and 
the side facing the railroad bore, from top to bottom, evident traces of the 
passage of the lightning. 

" There are three of these wires between the Paiis station and Le Vesi- 
net ; they rise vertically at right angles with the line of railway to the 
height of from six to seven metres, and are then bent over into the hori- 
zontal direction. At the comers of the angles, three brushes {aigrettes) 
of light were observed several seconds after th« explosion. 

" At the time of the explosion, an attendant, who was holding the handle 
which moves a needle placed at a short distance from the extremity of 
the atmospheric railway, sustained all over the body a violent concus- 
sion, and several workmen, standing about him, also experienced severe 
shocks. 

" In my opinion the explosion came from the railway ; for, on account 
of the immense quantity of metal employed in its construction, and the 
extent of its surface, it is very probable that during a thunder storm it 
may be the seat of an intense electric tension, and that the fluid t\N»& 
attracted. may discharge itself on the telegrsi^l^c w«&, yi\sv^ «sfc tskJ^ 
above three or four mitrea distant from the iion T«Aa, \?a5t«», Ts&a^^^^s^- 
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" In order to protect the attendants from the consequences of sach ter- 
rible, and it may be fatal explosions, and to prevent the destruction of the 
apparatuses, I think it vroM be advisable to stop the conducting wires 
(which are from three or four millimetres in diametor) at five or six 
metres from the station, and to connect them with the telegraphic appa- 
ratiis by a number of very fine wires; which being of very small 
section, could transmit only a small quantity of electric fluid to the sta- 
tion ; and, should a disi^iarge take place, the main wires would melt or 
break, not mtJUn^ but loitkout the premises occupied by the attendants 
on the telegraph." 

NEW EFFECT OF THE MAGNETIC TELEGRAPH. 

The various wires of Telegraph beginning to mtersect so many sectioEOS 
of our country are said to have a decided ^ect upon electricity. Thst 
eminently scientific man. Professor Olmstead, of Yale College, states, that 
as the storm comes up, and especially when over the wires, say 50 or 100 
miles distant, the lightning is attracted by the wires : — which can be 
proved by any one remaining in the Telegra])h Offices for half an hour. 
About the time the storm is coming, the wires are continually filled with 
electricity. " It is my opinion," he says, " that we shall never have veiy 
heavy thunder showers, or hear of lightning striking, so long as we have 
telegraph wires spread over the eartL — American paper, — According to 
this we should long ago have ceased in such a city as London to have any 
experience of such a thing as a thunder-storm ; for what are all the tele- 
graphic wires that have yet been erected, or that ever vnU be erected in 
any country in the world, to the prodigious quantity of iron rails and 
posts contained within any square mile of this vast aggregate of iron- 
fenced houses and streets P I^fessor Olmstead's ideas on this head aie 
much at variance with those entertained by other men of science. Pro- 
fessor licslie quite derides the idea of any non-conductor exerting an 
attractive influence at a distance of even flfty or a hundred inche^j-^ 
JEdUor of the Mechanics* Magudne, 



INSULATION OF TELEGRAPHIC SIGNAL POSTS. 

Mr. Ira Connell, of Ithica, N. Y., is the inventor of a very efficient 
contrivance for Insulating the "Wires on Telegi-apMc Posts. By this 
invention, the fluid can never be caixied to the earth in wet weather, as is 
frequently the case, to the great annoyance of the operation. The con- 
trivance consists in giving to the lower part of the glass knob a bell-ahape, 
and this resting on the wooden pin, so that the underside will always be 
perfectly dry. Another plan, by the same inventor, to effect this objeet, 
consists in an iron knob similarly shaped, but lined on the under side with 
glass, and a glass bush to pass the wire through ; this latter knob cannot 
be very easily broken by stones being thrown at it. The knob has beei 
introduced with perfect success on the Buffalo line, where oommunica- 
tions of five hundred miles are as certainly and easily carried as if acroes 
the street. — Eureka. 

bain's new SYSTEM OF ELECTRO-TELEGRAPHIC COMMUNICATION. 

Mr, Bain has patented certain im-^vomsoU, Hvhich have for thdr 
£ntand mam object, to obviate tihe^iaito qIV^eo&^Xo^'qssw tjttwssiak 



ELECTBICAl SCIENCE. 157 

the making and breaking of contact by means of Electro-Magnets, and 
the employment of needles to indicate the letters of the alphabet, 
figures, &c. He describes varions arrangements by wbich this may be 
effected, but they are all nearly similar in their general features — at least 
in so &r as respects their elementary principle<< nnd the effect produced by 
them. (To give a distinct and clear view, however, of this specification, 
we are forced to depart somewhat from the order in which the various 
parts, &c., are described in the original.) 

Estch complete system of arrangements consists, of course, of a trans- 
mitting apparatus at one end of a line, and a recipient apparatus at the 
other, with a connecting wire, or wires, between them. First, is a thin 
roller of wood, upon which there ^'s wound a long strip of paper, which 
has been previously perforated vv itti holes. Each group of holes, as di- 
vided by the cross lines, represents some one or other of the letters of the 
alphabet, or some one or other of the usual numerals, or entire words or 
sentences, according as may previously be determined upon. From the 
roller the end of this slip of paper is passed between another roller and 
two metallic springs. The latter roUer is composed of metal piec^ 
mounted upon wood inside, so that their two contiguous edges shall w 
some distance apart. Motion is communicated to this roller from clock- 
work, which is regulated as to its velocity by means of a ball-governor 
instead of a pendulum. The recipient apparatus at the opposite end of 
the line is in all respects the same as the transmitting one, except that 
instead of the strip of perforated paper there is wound upon the roller a 
strip of coloured paper, which has been first soaked in dilute sulphuric 
acid, and afterwards in a solution of prussiate of potash ; and is so wound 
upon the first roller, while yet in a wet or damp state, in which state it 
forms a part of the voltaic circuit, and must therefore be kept while the 
communication is being transmitted. Matters being thus arranged, and 
the machines at both ends of the line being placed in metallic contact by 
means of a single wire passing between them, and the metallic springs 
being connected to a galvanic battery, the attendant on the transmitting 
apparatus sets it going, which has the inmiediate effect of lifting a detent 
in the recipient apparatus at the other end of the line, and thereby setting 
that going also ; that is to say, the two machines commence unrolling 
simultaneously the strips of paper attached to them respectively. As long 
as contact is prevented between the springs and the second roller of the 
transmitting apparatus, by the interposition between them of the entire 
parts of the roll of paper, the passage of the voltaic circuit is interrupted 
or broken ; but the instant that either of the springs comes over one, 
two, or more of the holes in the paper, the voltaic circuit is re-established ; 
and the electric current flowing through these holes passes along the 
connecting wire and through the wet roll of paper of the recipient appa- 
ratus, discharging in its passage the colour from the paper (by the decom- 
position of the chemical substances employed in its preparation) in those 
parts which it penetrates, and thereby leaving as many legible spots on 
the wet roll of paper as there are holes in the dry. It follows^ tVual \s^ 
thus alternately breaking and renewing contact, an^ t\^\< «Ai^\. ^%*Oc£i% 
can he done, strokes or dots, correspoxiding to letter, trometa^, %l^.^ c»a^ 
be made on the recipient strip of paper. 
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When it is desirable thai the attendant of the machine shoold not know 
the contents of the communication made, the recipient paper is to be 
wetted with dilate sulphuric acid, and then passed through the apparatos 
in the manner above described, after which the words can be rendered 
legible by immersing the paper in a solution of prussiate of potash. 

Among vai'ious modifications of the preceding arrangements specified 
by Mr. Bain, the most noticeable is one in which a revolving disc is em- 
ployed, in the periphery of which there are a number of metallic rods, or 
wires, of equal length, which may be made to slide out towards one side 
of the disc, or to the other, at pleasure. 

Mr. Bain describes, finally, an improved method of constructing the 
posts for supporting the wire of communication. He proposes to make 
each post of several pieces of wood bound together by cast-iron hoops, in- 
tending thereby (apparently) to lessen the chance of the wires being affected 
from beneath by disturbing currents of electricity. 

[From the descnption given of Mr. Bain's invention, it will be seen 
that the rapidity of communication by it, is limited by two circumstances 
only: first, tbe time required to punch out the holes in the roll of paper 
oT the transmitting apparatus before committing to (may we not say ?; the 
press ; and, second, the number of intermissions of the electric current 
which can be eflfected in any given time — one intermission being requisite 
for every letter, or sign. Now, the time required for the first part of the 
process must depend on the number of letters or signs which it is in the 
physical power of a clever hand to punch out in a given time, which can 
scarcely exceed, on the average, 100 a minute ; but the passage of the 
electric fluid is so instantaneous (faster than lightning) that we make no 
doubt fi'om 500 to 1 000 intermissions in a minute may be readily effected 
in the way proposed by Mr. Bain. Supposing, therefore, a communica- 
tion to be once punched out in paper, and the paper to be conmiitted to 
the transmitting apparatus, it will require but a few minutes to convey 
that communication to any distance, however great ; and that, too, in as 
complete a state as any letter, despatch, circular; or pamphlet is now con- 
veyed bodily by post. — Editor of Mechanics* Magazine. 



ELECTRIC TELEGRAPHS ON THE SOUTH-EASTERN RAILWAY. 

Mr. C.V. Walker has read to the Eoyal Institution, a paper on these 
Telegraphs, the object of which was to put forth a mass of facts with 
which the public are not much acquainted, relating to the prominent po- 
sition which Electric Telegraphs now occupy in this country, and the 
amount of work that is daily being executed by them. The South-Eastem 
lines were given as a good, perhaps the best, example of the full carrying 
out of the principles. After briefly pointing to the galvanometer, the 
electro-magnet, and the voltaic battery, as the three instruments chiefly 
employed, and describing the metals used as conductors, the particular 
battery adopted for working the telegraphs was explained : it is what is 
called an ordinary acid battery; it is a trough of 12 or 24 cells, with 
slate partitions, protected by marine glue, or other wat«r-proof cement ; 
tbe metals are copper and amalgamated zinc •, the trough is filled with 
£ne siliceous sand^ which is moistciie^mVJtt.^vajL'w^X.ct. ^\\&k.^^tUfi 
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attention these batteries last for several months. The only treatment to 
which the above batteries were subjected during the intervals given was 
the occasional addition of a little add water ; and in some cases the dirty 
surface was removed from the sand ; and after pumping over to wash the 
remaining sand, fresh was placed in, and acid water added. Some of the 
batteries — at the tunnels, and at Folkestone — are very hard worked. 

The following table shows the extent abready laid by the Telegi'aph 
Company. 
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Mr. Walker stated, that complex and confiised as the deflection of |;al- 
vanometer needles may appear to the untntored eye, words and sefrteaees 
are sent and received almost as quickly as they can be written down. He 
then mentioned that the instrnments in question are erected by the Tele- 
graph Company, established in Jane, 1846 ; that they were proprietors 
of these and other patents, which they had applied to some 1200 miles ei 
railway in this country, as expressed in the Table on the preceding page. 

With respect to the cost, it depends on the number of wires and we^t 
of timber, and wiU vary from £80 to £250 per mile. — Selected and 
abridged from the lAterary Gazette^ No. 1585. 

beett's subterranean and oceanic electric PBnmNG 

TELEGRAPH. 

The originator and patentee of the present Td^raph is Mr. Jacob 
Brett, of No. 2, Hanover Square, London ; and from a telegraphic printed 
copy of a letter, so long ago as July, 1845, Mr. Brett, in conjunction 
with his brother, proposed to the Government to put the metropolis, by 
means of his Oceanic Telegraph Line, in inmiediate connexion with the 
various Colonia] and Channel Islands. This line being combined with 
Mr. Brett's Patent Printing Telegraph, any communication could be in- 
stantly transmitted and delivered, in an unerring printed form, almost at 
the same instant of time, at the most distant part either of the United 
Kingdom or of the Colonies. 

Tbe indisputable advantages of Brett's Electric Printing Telegraph, for 
making rapid communications between distant places, either for Givem- 
ment, railway, or commercial purposes, are its great simplicity, certainty 
of action, and economy. As an evidence of its facility, we may state 
that the Machines for general purposes will compose and print, in a 
given time, as much matter as three or four first-rate compositors could 
set up in form ready {only) for printing ; viz. — from 100 to 300 letters 
per minute ; and by those Machines, adapted for special purposes by Mr. 
Brett's recent improvements, he can print from 300 to 3000 letters per 
minute. The following is a brief description of the Telegraph : — 

Suppose at one extremity of a single line of Telegraphic wire, a small 
key-board, containing a row of ivory keys, marked with the letters of the 
alphabet, and other characters, or words ; and that it be connected by 
the said wire to the Printing Machine at the other extremity. This 
Machine contains a type- wheel, having on its circumference corresponding 
letters, words, or signs ; a slight electric power is sufficient to regulate 
the motion of the whole, so that the instant a key representing any par- 
ticular word, letter, or sign, is pressed down by the person at the kw- 
board at one end of the line, the corresponding word, letter, or sign of the 
type-wheel prints, and tbe signal-bells ring at the other end of the line of 
Tdegraph, without limit as to distance. The communications are printed 
on paper supplied from a scroll of unlimited length, from which any por- 
tion of the correspondence may be cut oflF at pleasure. 

The motive power is simple ; it being that of a weight, which sets in 
motion the key-shaft and govemot of the key-board ; and the drcmt- 
wbeel in connection with the abaft "bdn^^xAVsi. wTsiaRX.'w^\JMi'^n3» of 



ILEOIBHSAL 8CIEVCI. 101 

the ^vanic battery, or other generaUnr of deetridly ; aeeordmg to the 
vdodty of motion and manipi^ation at the kev-board, so will the motion 
be fast or slow at the printing end of the Telegraph ; the type-wheel of 
the Telegraph is set at liberty by means of an escapement, and weights in 
connexion with it, so as to print with a like yeloci^, in combination with 
an hydnnlic or pneumatic regulator, which admits of the desired letter 
only being printed, by checking and releasing an eccentric arrangement ; 
a rod firom thence unites with the cylinder on which the paper is printed, 
in various modes, as may be desired, either in paragraphs--on a sheet of 
paper, upon a long strip of ribbon or pap» ; or, if for OoTemment 
despatches, and the like, it can be printed line by line, like the column of 
a newspaper, of an unlimited length. 

There is a separate key-board, of a circular form, from which commu- 
nications can be forwarded to any or every station in connection with it, 
the letters, words, or characters, being arranged around it on the keys ; 
and these, if depressed by the fingers, will check the motion of a pin, or 
shaft, and also of the circuit-wheel fixed to the same axis, at such given 
point or key, by which means the operator may make or break the circuit 
of conduetors at such letter or point. 

The distance actually proved to act by this Telegraph in one continuous 
line has been 230 miles, and 340 miles apart, at the rate of 100 letters 
per minute. 

Among its exploits is the following :— " The message of the Governor 
to the legislature of New York, delivered at Albany on the 7th of Jannarj, 
and consisting of two columns and a half of solid nonpareil, was published 
in the dty of New York two hours after its delivery, having been trans- 
mitted, sentence by sentence, by the Printing Telegraph." — Abridged 
from the lUiutrated London News, No. 262, which see for two engrav- 
ings explanatory of the Telegraph. 

BKSTT AND LITTLE's ELECTUIO TELEGBAPH. 

Messrs. Brett and Little, of Fumival's Inn, have patented ten im- 
provements m the Electric Telegraph, which we shall describe briefly, as 
they have already been very extensively published. The claims of the 
^tentees are as follow, from the specification ; with explanations, by the 
Editor of the Mechanics* Magazine :— 

1. The use of a Ring, of piece of metal, partUlly magnetized, in combination 
with a reel or coil of wire, whereby and wherein the electric current so acts, 
that the motions take place in a direction transverse to the axis of the coil, 
and iwrallel, or nearly so, to the planes in which the coil of wire lies. The 
elecmc fluid is made to pass through a number of coils of fine wire, covered 
with silk, or other non-conducting material ; which wire is wound on a flat 
reel. The ends of these fine wires are alternately brought into contact with 
the galvanic battery, by suitable arrangements, whereby the current is made 
to act on and give motion to the partially magnetic ring, or piece of metal* 
suspended and moving on a fixed centre in a plane parallel to the side, or 
fiM%,oftheflat reel, about which the wire is coiled; that is to say, parallel 
to the planes in which the wire is so coiled ; the motions of this parallel mag- 
netizea ring being communicated to an indicator, or indicators, whose mo- 
tions in connexion with a peculiarly arranged diBl-p\ate,m\.\i%Ta!&A\b^«t^^ 
may be emp)oyed to deaignsite letters, figures, or ottiet con?i«a\^QMl Vk^EM^v 
Moatnuumlt inteltigeace by means of electricity . 
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9. An Indicator, or Indkaton, deriving motion respectiTely from a carreni 
of electricity transmitted through a coil arranged and acting on a partially 
magnetized ring or inece of metal, as above described. 

8. The adaptation of an Inductor or Inductors to a dial-plate. 

On this are two vertical cohmms containing numeralafrom 1 to 25. The 
centre of the plato is retained for the symbolic arrangement of letters and 
figures by which the whole of the letters of the alphabet can be designated. 
When the indicators are in a state of rest they are in an angular position ; but 
when put in action they move to a position nearly vertical, but are prevented 
from passing the vertical line by a pendant bar. In transmitting a signal or 
signals, the letter or letters of the alphabet are designated by single or re- 
peated motions of either of two indicators (right and left hand), or of both in 
conjunction. Thus the letter A which is placed opposite to fig. 1 is indicated 
by one motion of one left-hand indicator ; the letter B which comes opposite 
to flff. 2 by two motions of the same indicator ; the letter E by four motioat, 
two left and two right; and so on. 

4. The working two Indicators, so as to give the requisite motion by means 
of a single handle. 

5. For giving audible Signals, the use of a Ring or piece of metal. partiaBy 
magnetized in combination with a reel or coil of wire, as before oescribeds 
whereby and wherein the electric current so acts that the motions take place 
in a direction transverse to the axis of the coil, and parallel, or neariy so, to 
the planes in which the wire, constituting the coil, lies, and actuate suitable 
apparatus for giving such audible signals. 

A bell or gong is substituted for the dial-plate and inductors, and the sig- 
nals expressed by striking one, two, or more successive blows on tbe bell or 
gongjjvhich is effected by wheelwork. 

6. The use of an Apparatas for conducting: the atmospheric electricity to 
the earth, in which the two semi-spheres of the lightning-conductor, as usu- 
ally constructed for that purpose, may be adjusted to or firom each other, as 
circumstances may require. 

In lightning-conductors, as ordinarily constructed, there are two metal 
plates, which are fixed to and kept apart by blocks of ivory, and two 
semi-spheres, which are made fast, one to each plate. The impn 



here consists in making the semi-sphere fast to the plate (as usualk 
but attaching the other oy a screw to the plate, "by which means, uid 
by the aid of a regulating screw-nut, the semi-sphere of the metal may be 
brought either closer or nrther distant from the semi-sphere as may be 
sendered necessary by the expansion or contraction of the instrument, er 
by other circumstances. 

7. The Insulator, and stretching of the long circuit wires upon and by 
means of an insulator, of glass, earthenware, porcelain, or metal, bdU^ainpea 
in the interior, so as to prevent the rain establishing a circuit for the electrk 
city from the wire to the support upon which the insulator is affixed, and so 
shaped on the exterior as to admit of a streteher being applied at pleasure to 
stretoh the long circuit wires from insulator to insulator. 

8. A Deflector in combination with an earth-plate to each instrument, 
whereby the electric current may be diverted, and the instrumento insulated 
in such manner as to allow the instrumento at two or more stetionsona long 
line to communicate with e&ch other, independently of the other stations. 

9. The use of the apparatus called "the Hydraulic Battery," in which the 
add to the sand, or other retainer of moisture, is supplied from above, drop 
by drop, and escapes from below, drop by drop, so as thereby to keep up con- 
tinuously a percolation through the sand, or other retainer of moisture, and, 
by such percolation, carry on the sulphate of zinc, and prevent ito becoming 
crystallized on the plate ; also^ the said hydraulic battery, both as an improve- 
ment in the working of electric telegraphs, and as applicable to the working 
of time-keepers or clocks, where electricity is employed as a motive power, 
and for other purposes in which a steady uniform current of galvanic eleo* 
tricity is required. 

JO. For time-keepers, in which electricity is a moving power, the use of a 
Rin/^ or piece of metal, partially magnetized, in combination with a reel or coil 
•fmre, as above described. . , 

Ab electric time-keepers require but SL%ti»XLv^«x\w>KM^ML^eGk!g^ 
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dahmis in motion, a soiBcient carrent may be obtained from two series of 
any one kind of metal, (for which purpose zinc or iron is the most economical,) 
buried in the earth, and when zinc is used for the series, the supply of elec- 
tricity may be augmented by surrounding one set of the plates of the series 
so employed with a solution of ammonia. 

Of the precise meaning to be afllxed to the term partially magnetized 
ring, used throughout this specification, no explanation is anywhere given. 

Messrs. Brett and Little have published an elaborate description of 
their improvements^ with illustrations. 

WORKING OP THE ELECTBIC TELEGRAPH. 

As an instance of the Working of the Electric Telegraph, we quote the 
following details of the Transmission of the Queen's Speech, on ^ open- 
ing of ths New Pariiament^ on Tuesday, Nov. 23, 1847 : — 

On this day, (states the announcement.) the Electric Tdei^ph was brought 
into active operation on a grand scale, n>r the purpose of transmitting the 
Queen's speech to the various large towns and cities throughout England and 
Scotland. An early copy of the speech, specially granted for the purpose, 
was expressed from Westminster to the central stations in the Strand and at 
Boston-sqaare— both of which places it reached bv half past one. The mani- 
pulators at these stations, having touched the wires,— communicating with 
every telegraph station throughout the kingdom, thereby sounding a bell at 
each, and ginng the note of preparation— commenced throwing oif in a con- 
tinuous stream along the wires successive sentences of the speech. Th is ope- 
ration occupied from a quarter past one to a quarter to three, on the principal 
lines of telegraph ; but considerably less, owing to the greater proficiency of 
the manipulators, on the Eastern Counties and South- Western. It was 
completed to Southampton, where a steamer was in readiness to express the 
speech to the continent, in about an hour. During the two hours the speech 
was transmitted over 1,300 miles, to 60 central towns or stations, where one 
or more manipulators were occupied in deciphering the transmitted symbols. 
Immediately on ita arrival at Liverpool. Birmingham, Rotherham, Wolver- 
hampton, Leeds, Wakefield, Halifax, Hull, Rochdale, Gosport, Southampton, 
Dorchester. Gloucester, Leicester, Manchester, Derby, Nottingham, Lincoln, 
Sheffield, York, Newcastle, Norwich, Edinburgh, and Glasgow, the speech 
was printed and generally distributed ; and the local papers pubhshed special 
editions.— Do^/jfATMM. [We take this opportunity of directing the reader's 
attention to a clever sketoh of the employment of Electrical A^cy for Tele- 
graphic Purposes, from the close of 1842 to the commencement of 1848 ; in 
the CoH^faniom to the Almanac for the latter year, p. 67 to p. 81.J 

PROGRESS OP THE ELECTRIC TELEGRAPH. 

At the late Meeting of the British Association, the learned chairman, 
Sir R. H. Ingiis, thus adverted to the progress of the Electric Telegraph, 
front a Report presented to the Legislative Council and Assembly of New 
Bnmsvrick, relative to a project for constructing a railway, and with it a 
line of electro-magnetic telegraph, from Halifax to Cluebe^ : — 

" The system," said Sir R. H. Ingiis, " is daily extending. It was, 
however, in the United States of America that it was first adopted on a 
great scale, by Prof. Morse in 1844; and it is there that it is now 
abeady developed most extensively. Lines for above 1,300 miles are in 
action, and connect those States with Her Migesty's Canadian provinces; 
and it is in a course of development so rapid, that, in the words of the 
Report of Mr. Wilkinson to my distinguished friend, his Excellency Svt 
W. E. Colebrooke, the Goyemor of NewB^unamc\L,\;o^\3A^\^»N^^fa^ 
^iirerted, No Bckedale of telegraphic lines can uon? \» x^vs)^ xs^^i. Vst ^ 
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montli in saceession, as hmidreds of miles may be added in that spaee ef 
time. So easy of attainment does such a result appear to be, and so 
lively is the interest felt in its accomplishment, that it is scarcdy doubt* 
fill that the whole of the popnloos parts of the United States will, vrithin 
two or three years, be covered with a network like a spider's web, sus- 
pending its principal threads upon important points, along the sea-board 
of the Atlantic on one side, and upon similar points along the Lake 
Frontier on the other." I am indebted to the same Report for another 
fact, which I think the Association will regard with equal interest : " The 
confidence in the efficiency of telegraphic communication has now become 
so established, that the most important commercial transactions daily 
transpire, by its meaos, between correspondents several hundred miles 
apart. Ocular evidence of this was afforded me by a commnnieation s 
few minutes old between a merchant in Toronto and his correspondent in 
New York, distant about 682 miles." I am anxious to call your atten* 
tion to the advantages which other dasses also may experience from tbia 
mode of communication, as I find it in the same Report. Whtm. ii» 
Etdemia steamer arrived in Boston, in January 1847, with the news of 
the scarcity in Great Britain, Ireland, and other piurts of Europe^ and 
with heavy orders for agricultural produce, the farmers, in the intedflr 
of the States of New York,— informed of the state of things by tiie Mag- 
netic Telegraph— were thronging the streets of Albany with innumeraUe 
team-loads of grain almost as quickly after the arrival of tiie steamer at 
Boston as the news of that arrival could ordinarily have reached them. 
I may add, that, irrespectively of all its advantages to the general com- 
munity, the system appears to give already a fair return of interest to the in- 
dividuals or companies who have invested their capital in its application.^ 
Prof. Morse states, as the result of improvements in this Telcsn^ 
the President's message, entire, on the subject of the war with MexieQ^ 
was transmitted with perfect accoracy at the rate of 99 letters per minnte. 
His skilful operators in Washington and Baltimore printed these 
characters at the rate of 98, 101, 111, and one of them actually printed 
117 letters per minute. He must be an expert penman who can write 
legibly more than 100 letters per minute ; consequently, this mode of 
communication equals, or nearly equals, the most expeditious mode cf 
recording thought. 

SUBMARINE TEUIGRAPH ACBOSS P0BT8K0UTH HABBOV&. 

Although the Electric Telegraph from the Nine Ehostermiaiiaofthe 
South Weston Railway to the terminus at Gosport, has been wrfaWiAfd 
three years, no attempt has been made to complete the communicstiom to 
the I)ockysu*d, because it was considered almost impossible to convey it 
under water. An offer was made to the Admiralty to lay down a tele- 
graph inclosed in metallic pipes, which were to be fixed under the water by 
the aid of diving bells ; but this was found to be impracticable. Whitem 
difficulties may have hitherto interfered to prevent the establishment al 
submarine telegraphs, appears now to have been entirely overcome, for the 
time occupied Arom the commencement of carrying the telegraph aenn 
Portsmouth. Harbour, and transmitting c^^aia, does not occupy a quitff 
of an hour. The tdegrapli, "wYdck \iaa ^^fc «kYS*»«M» ^ ^ 
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wpe, is coiled into one of the dockyard boats, one end of it being made 
fiist on shore ; and as the boat is polled across, the telegraphic rope is 
gradually paid out oyer the stem, its superior gravity causing it to sink 
to the bottom immediately. The telegraph consists of but this line, and, 
unlike those along the various railways, requires no return wires to 
perfect the circuit. The electric fluid is transmitted firam the bat- 
teries in the dock-yard, through the submersed insulated wire to the 
opposite shore; the fluid returning to the negative pole through the 
water without the aid of any metallic conductor, exc^t a short piece of 
wire thrown over the dock-yard parapet into the water, and connecting it 
with the batteries. The fact of the water acting as a ready return con- 
ductor is established beyond question. It will be recollected that in 1842, 
Mr. Snow Harris, when proving the efficiency of his lightning conductors 
in his experiments from this dock-yard to the Orestes, exemplifled that 
water vroiUd serve to compete the electric circuit. On that occasion, 
the distance traversed by the return current through the water was but 
trifling compared with the space accomplished in the present instance. 
Tba baitteries used are Smee's ; and a very delicate and accurate galvanic 
detector, invented by Mr. Hay, the chemical lecturer of the dodc-yard, 
has also been brought into requisition. Independent oi the simpUMty of 
this submarine telegraph, it has an advantage which even the telegraphs 
on land do not possess, — in the event of accident, it can be replaced in 
ten jsoRJiieA^-^Eampshire Guardian, 

SIGNALS l-OB RAILWAT OUARDS. 

ExPESimNTS have been made for testing an invention by Messrs. 
Brett and Little, intended to give the means of communication between 
Railway Guards and Drivers. On the engine, and dose to the driver, is 
placed an alarum bell of simple construction — not Uable to get out of 
^rder, or to be affected by the oscillation of a train, and requiring to be 
woimd up as a dock only about once a week for ordinary use. When 
not required fat signals, the alarum is prevented from acting bv a catch. 
Contiguous to this is a permanent magnet connected with the mventors' 
patent galvanic battery, which is placed at the opposite end of the tender. 
Wires are passed from the alarum to the battery, and thence continued 
throughout the train in this manner : — From chain to chain of each car- 
riage is placed a galvanized wire, running beneath the carriages, so that 
the sim^e operation of hooking the usual safety chain forms a galvanic 
communication with as many carriages as are furnished with the connect- 
ing wires. At ev^ guard-box a pair of branch wires is carried up at 
the end of the carriage into the box ; where, by the simple operation of 
moving a small winch, the galvanic circuit is convicted — the magnet 
immediatdy acts on the cateh so as to lift it, and the alarum is set in 
motion dose to the driver. Fairs of branch wires can likewise be car- 
xied into every carriage of the train if thought desirable. In every in- 
stance the signal was made without a single failure. To avoid the possi- 
bility of a fulure from the oxidation of chains long out of use, it i& 
pK^posed by the inventors that tlie chains should "be ^^v^fsmfidLV^ ^^ass:^ 
faapenare proceaa^-^J^Aenaum, Ko. 1053. 
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THE BAKEEIAN LECTURE. 

Me. W. R. Grove, M.A., F.R.S., has deliyered before the Royiil So- 
ciety, the Bakerian Lecture — " On certain Phenomena of Voltaic Ig- 
nition, and on the Decomposition of Water into its constituent gases iy 
heat." 

We hare already detailed the substantial points of this discovery, in 
the Tear-book of FacU, 1847, p. 171, so that we shall only qoote the 
supplementary remarks appended to the lecture. In these, the anlhcr 
considers how far catalysis affects the phenomenon, and regards the de- 
composition thus produced as presenting a parallel effect produced hf the 
force of heat, to tnat known to be produced by electricity ; he ooinaitn 
it explanatory of the decomposition of water by the electrical spazk, at m 
the experiments of Pearson and WoUaston. Some iuriher ezperhments 
are given, in which iridium and osmium and silica are substitnted for 
platinum ; and also some experiments on the liquids bromine and diloiide 
of iodine, both of which yield pure oxygen when exposed to the ignitod 
wire in Mr. Grove's apparatus. These last experiments cannot howerer 
be long continued, in consequence of these liquids ultimately attaddng 
both the glass and the platinum. In conchision, the author calls atten- 
tion to the general evolution of permanent gas from all liqiodds, compt 
the metals, when exposed to intense heat. 

. TRANSFORMATIONS PRODUCED BY CATALYTIC BODIES. 

Dr. Lyon Playfair has communicated to the Chemical Society, tn 
elaborate inquiry on this subject. 

" Berzelius," it is observ^ " rendered a most useful work to seienee^ 
when he collected into one dass those varied phenomena of chemical 
action resulting from causes certainly very different from the ordinary 
manifestations of those affinities which produce combinations or promote 
decompositions. This philosopher believes the power which causes de- 
composition without the power of the acting body participating in its 
result, to be a distinct electro-chemical agency different from other recog- 
nized powers, and he named it " the Catalytic force." According to tins 
view, catalytic bodies do not act by chemical affinity, but they excite in- 
herent affinities in other substances, in consequence of which new oom- 
binations or decompositions ensue. 

After explaining many instances of catalytic decompositions. Dr. 
Play&ir observes : — In conclusion, fects have been brought forwiird to 
show that there is at least as much probability in the view that the cata- 
lytic force is merely a modified form of chemical affinity exerted under 
peculiar conditions, as there is in ascribing it to an unknown power, or 
to the communicf^on of an intestine motion to the atoms of a complex 
molecule. Numerous cases have been cited in which the action reralts 
when the assisting or catalytic body is not in a state of change, and at- 
tempts liave been made to prove 'by iiew er^m<sQJb& that the cata^e 
body exercises its peculiar power by acting in the tame dVrecAMyn «^^ 
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body decomposing or entering into onion, but under conditions in which 
its own affinity cannot always be gratified. The catalytic body is, there- 
fore, a substance which acts by adding its own affinity to that of another 
body, or by exerting an attraction sufficient to effect decomposition under 
certain circumstances, without being powerful enough to overcome new 
conditions, such as elasticity and cohesion, which occasionally intervene 
and alter tbt expected result. 

HTDBO-OXTOEN BLOWPIPE FOB THE PU8I0N OT PLATINUM. 

> Db. Habe has communicated to the Philosophical Magazmet No. 209, 
tertain improvements in the construction and supply of the Hydro- 
Oxygen Blowpipe, by which Platinum may be fused in the large way. 
>■ Although small lumps of platinum had been fused by many operators 
with the hydro-oxygen blowpipe as well as Dr. Hare, it had not, up to 
the year 1837, been found sufficiently competent to enable artists to 
resort to this process. There was an impression that the metal was 
rendered less nuilleable when fused upon charooid, as in the experiments 
alluded to. Tliis is contradicted by Dr. Hare's exp^ments, agreeably to 
which fused platinum is as malleable as the best specimens obtained by 
.the Wollaston process, and is less liable to flake. Dr. lire, on seeing 
spedmens of platinum which Dr. Hare had elaborated and fosed in the 
form of wire, of leaf, ingots and plate, said that there was no one in. 
£urope who could fuse platinum in such masses. He also stated, that it 
had been found so difficult to weld platinum, that no resort was had to 
.that process. In this Dr. Hare concurs, having had the welding tried by 
a skUful smith, both with a forge heat, and with a heat given by the 
hydro-oxygen blowpipe. An incorporation of two ingots was effected on 
theijT being haomiered together, when heated nearly to fusion ; but on 
hammering the resulting mass cold, a separation took place along the 
joint by which Uie ingots were united. 

The difficulty seems to arise from the rapidity with which the plati- 
num becomes refrigerated. It appears to have a less capacity for heat 
than iron ; and, not burning in the air as iron does, has not the benefit of 
the heat acquired by iron from its own combustion with atmospheric oxygen. 

Lately, by means of the instrument and process which are described in 
this paper. Dr. Hare has been enabled to obtain malleable pbtinum directly 
from the ore, by the continued application of the flame. From some 
qiecimens of platinum Dr. Hare his procured as much as ninety per cent, 
of malleable metal The malleability is not inferior to that of the best 
specimens obtained by reducing it to the state of sponge, through the 
^fSsausy of aqua regia and sal-ammoniac. There is, however, a greater 
liability to tarnish, arising probably from the presence of a minute por- 
tion of palladinm.^-See the paper, with several illustrations, in. the PhUO' 
sophictU Maffogine, No. 209. 

WIDE DIPFU8I0N OF SILYEB, 

MM. Malaguti and Dubocher, from the uumeroua teseassk^ 
which thcj have made on a large series oi si^ecmieiA ^csci. ^oSSsss^sc^. 
pturti 0f Marope, have inferred tlw gexuanl tBAt» lilbajb «2ii ms^^^ii^ ^^ss&r 
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pounds which aecompany or are foimd near argentiferous minetal* 
contain more or less Silver ; so that they deem it an estabtiahed fact, that 
Silver is probably one of the most widely diffused metals in nature.— 
Comptes Bendui. 

AKTIFICIAL PEODUCTIOH OF FSKCIOUB STOIVXS. 

M. Ebelhen, as the first results of several experimmts to pfodiot 
Minerals, and especially Precions Stones, artificially, states that it is pos- 
sible to realize at temperatures low^ than those obtainable in var fin*- 
naces, diaphanoos crystals, the hardness and extemal characters of idndi 
are analogous to those of precioBS stones ; and he also eondndea thil 
inany mineial species may be formed at a lower tempersinre than thai 
required for their fusion. — Compiet Bendus, August 16, 1847.— *(Sce the 
details in the FkUoiopMcal Maigtmnet No. 208.) 

8VLPHUB1C ACn). 

M«. H. M. NoAD has delivered to the College of Chemistry, a leetuv 
" On the Manufacture, Properties, and Uses of Sulphuric Add," in whidi 
he gave a detailed account of the present mode of preparing anlphnzie 
add on the large scale ; — imitating it on the lecture table by eansing imo 
streams of sulphurous add and nitric oxide gases to come into contaet, to* 
gether with steam and common air, into a large glass. globe; and he ex- 
plained the theoretical nature of the reactions which took plaee, by means of 
diagrams. The leaden diambers employed insomemanufadorieswere stated 
to be of immense size — ^upwards of 180 feet long, having a capadty of 
85,000 cubic feet, and being capable of preparing ten tons of add weddj. 
The great saving efiected by the modem improvement of svbstitating 
vessds of platinum for those of glass for the final concentration of the 
acid, notwithstanding the enormous price of the former, is manifested by 
the M in the price of sulphuric add from 4d. to l|d. per pound. The 
lecturer performed a series of experiments in illnstiation of the vdnahle 
properties of sulphuric add. He adverted to its great use as an degant 
and economical means of refining diver — ^and to its introduction into 
agriculture as a solvent for bones^ by which phosphate (tf Kme is not 
only brought into a liquid state, and thus more intimatdy diffused 
through the soil — ^but a portion of phosphoric add is lilcewise set free to 
combine with lime or other basic matters in the soil. The lectnre was 
conduded by observations as to the manner in which the sulphates act m 
manures ; viz., by furnishing the necessary supply of sulphur to those 
parts of plants in which this dement is found — and of which it iq[ipears 
to be an esseutid constituent — viz. the gluten and dbumen of the sererd 
varieties of grain, and the legumin of those which are called leguwutunu^ 
"^Athamum, No. 1030. 

N£W TEST FOB FEUSSIC ACID, AND ON A SIMPLE METHOD OF PRBPAJUNO 
THE SULPHOCTANIDE OF AMMONIUM. BT PBOF. LIEBIO. 

'Wheu some sulphuret of ammonium and caustic ammonia are added 

to a concentrated aqueons solution, oi Yrwawfi Add, and the mixture 

heated with the additiou of pare fLowen ol id'^Tix>>S![i& ^^raaas^ Kss&.\m 
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converted in a fSew minntes into Snlphocyanide of Ammoninm. Thit 
metamorphosis depends on the circomstance, that the higher sulphnrets 
of ammoniam are instantly deprived by the cyanide of ammonitun of the 
excess of sulphur they contain above the monosulphuret : for instance, if 
a mixture of prussic add and ammonia be added to the pentasnlphuret of 
ammonium, the solution of which is of a deep yellow colour, and the 
whole gentiy heated, the sulphuret of ammonium is soon decolorized $ 
and when the dear colourless liquid is evaporated, and the admixture of 
sulphuret of ammonium expelled, a white saline mass is obtained, which 
dissolves entirdy in alcohol, llie solution yidds, on cooling or evapo« 
ration, colourless crystals of pure cyphocyanide of anmionium. Only a 
small quantity of sulphuret of ammonium is requisite to convert, in the 
presence of an excess of sulphur, unlimited quantities of cyanide of am-* 
monitfm into sulphocyanide ; because the sulphuret of ammtmium, when 
reduced to the state of monosulphuret, constantly reacquires its power of 
dissolving sulphur and transferring it to the cyanide of ammonium. 

The following proportions will be found to be most advantageous : 
—2 oz. of solution of caustic ammonia of 0*95 sp. gr. are saturated 
with sulphuretted hydrogen gas ; the hydrosulphate of ammonia thus 
obtained is mixed with 6 oz. of the same solution of ammonia, and to 
this mixture 2 oz. of flowers of sulphur are added ; and then the product 
resulting from the distillation of 6 oz. prussiate of potash, 3 oz. of the 
hydrate of sulphuric acid, and 18 oz. water. This mixture is digested 
in the water-bs^h until the sulphur is seen to be no longer altered and 
the liquid has assumed a yellow colour ; it is then heated to boiling, and 
kept at this temperature until the sulphuret of ammonium has b^n ex- 
peUed and the Hquid has again become colourless. The deposited, or 
excess of, sulphur is now removed by filtration, and the liquid evaporated 
to crystallization. In this way, from 8} to 3 j oz. of dazzling white dry 
snlf^ocyanide of ammonium are obtained, which may be employed as a 
reagent, and for the same purposes as the sulphocyanide of potassium. 
Of the 2 oz. of sulphur added, i an os. is left undissolved. 

The behaviour of the higher sulphnrets of ammonium towards prussic 
add furnishes an admirable test for this add. A couple of drops of a 
prussic add, which has been diluted with so much water that it no longer 

fives any certain reaction with salts of iron by the formation of prussian 
lue, when mixed with a drop of sulphuret of ammonium, and heated 
upon a watch-glass until the mixture is become colourless, ^dds a liquid 
containing sulphocyanide of ammonium, which produces with persalts oi 
iron a veiy deep blood>red colour, and with persalts of copper, in the pre- 
sence of sulphurous add, a perceptible white precipitate of the sulpho- 
c|ranide of copper. — ^liebig's Annaien, Jan. 1847 ; FMhsqpkical Maga- 
mne, No. 206. 



CABBONIC ACID, A SOLVENT IN VEGETATION. 

A PAPEE has been read to the Royal Sodety, '' On Carbonic Add as a 
Solvent in the Process of Vegetation," by Dr. J, Davy. Th& ws^W 
described the results ci experiments made ml\i ivtJwx viiGQX^^^ ^^k>!^ 
QwbotuoAdd, in manyioBtauces oondensed \)fy iitohbqx^ «^ vq^kscm^* 
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rated, on tlie more important inorganic elements of plants, oomponnds 
not soluble in water idone, such as phosphate of lime, silica, &c. Theqe 
results appear to prove that this acid performs in the economy of growing 
plants a double function ; one well known, and already carefidly studied, 
by which, undergoing decomposition in the leaves under the inflnenoe of 
tolar light, it supplies carbon to the growing vegetable, and restores oxy- 
gen to the atmosphere ; the other, hitherto little attended to, in whidi it 
acts as a menstruum, conveying certain compounds, insoluUe in water, 
from the soil into the interior of plants, to become constituents of fhor 
organism. The experiments detailed were of two kinds; one set 
b€uig on single compounds, the other on a mixture of the compoonds. 
The results of the latter seem to prove that water impregnated with 
carbonic add is capable of dissolving several substances at the same time, 
and of keeping them mixed in solution ; as carbonate of lime, carbonate 
of magnesia, phosphate of lime, sUica, &c. 



ACTION 07 CHLORINE ON ALCOHOL.— FOBJIATION 07 ACSTAL. 

M. Stas states, that he has observed that the causes which give rise to 
Acetal are not always oxidating causes. When Chlorine is miade to act 
upon Alcohol, acettd is the principal product, as long as it does not set 
by substitution, and it is at once a dehydrogenating and an oxididDg 
body. This discovery, the author is of opinion, throws great light on the 
hitherto obscure action of chlorine upon alcohol. 

In order to obtain acetal by the action of chlorine upon alcohol, it is 
sufficient to pass a current of chlorine into alcohol of 80 per eent., 
cooled to 50° or 60° F. The action is to be discontinued when chlori- 
nated bodies commence formation by substitution : this is readily aseer- 
tained, for the alcohol then becomes turbid on the addition of water: the 
liquid, which has become very acid, is to be distilled, and one-fonrl£ of 
the quantity is to be preserved. This is to be neutralized by means of 
chalk, and by a fresh distillation one-fourth of the product is again to be 
obtained ; in this, fused chloride of calcium is to be dissolved, which im- 
mediately separates a large quantity of a very volatile fluid, containing, 
like common rough acetal, aldehyd, acetic ether and alcohol ; by the ad- 
dition of more chloride of calcium, the utmost quantity of alcohol and 
acetic ether are separate ; the purification of the acetal is then to be 
completed. 

lie analysis of the acetal thus obtained was similar to that procored 

in the usual way ; and thus the chlorine acts, as already stated, both as a 

dehydrogenating and oxidizing body : C^^W + 2Ch— 2H0 « C«H»H)* 

+ 2CH + 2H0.— Ann. de CAm. et de Phys, Feb. 184? ; FAHosopMcal 

'Magazine, No. 205. ' 

^^^^^^ # 

ASSENIC IN MINEBAL WATERS. 

Arsenic has been found by M. Yalchner in various Mineral Waters at 

Viesbade in Germany, and tlus has been confirmed by M. Figner. The 

Jast'tnentioned chemist has aaceduned ^]!aBi Arsenic is in tiie state of 

anenioua acid, and that the pio]^ox\^on. Ha Tiotx^^ ^*^^ \g!:sifi3fisi9(^\&.\.Q(| 
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Ktres of the water. He detected no areenie in the waters of Fassy.— 
VhuUiHt, No. 670. 

NITBinCATION. 

M. BuiTAS states, that when a current of moist air, containing' ammo- 
nia, is directed npon a solation of potash, the temperature heing at 
100° C, a qtumtity of nitrate of potash is formed through a change of 
the ammonia into nitric acid. He remarks, that this experiment, which 
accords with the labours of M. Kuhlman on Nitrification, was suggested 
to him by observations which he had recently made upon the conversion 
of ftdphnretted hydrogen into sulphuric acid. — L*IntiUut, No. 674. 

EXHALATION OF BICABBONATE 07 AMMONIA BT THE LUNGS. 

Me. Lewis Thompson, M.R.C.S., of Newcastle-on-Tyne, having 
occasion to ascertain the amount of moisture given off by the lungs of 
several healthy individuals during a fixed period, was induced to examine 
the nature of the fluid thus condensed. Ihe result has proved that bicar- 
bonate of ammonia is constantly exhaled firom the lungs to the extent of 
rather more than three grains every twenty-four hours for each indivi-i 
dual ; and although this quantity may appear trifling, yet the amount 
arising from a large population like that of London is well worthy of notice, 
and must exceed 150 tons of solid bicarbonate of ammonia per annum : 
and if, as is extremely probable, other animals also exhale this substance, 
the atmosphere must not only always contain enough of this agent for 
the purposes of vegetation, but, by a reciprocal action, the mutual increase 
of vegetables and animals would only tend to render the air better adapted 
for tibe due development of both. The existence of ammonia in the 
lueath may easily be demonstrated, by respiring air which has passed 
though diluted sulphuric acid, and then expiring it through a tube sur- 
rounded by water at 32° F., to the ftirther end of which a vessel is at- 
tached to receive the fluid which condenses. On acidulating this fluid 
with one or two drops of pure muriatic acid, and evaporating to dryness 
on a water-bath, a residue will be obtained, which, when dissolved in five 
or six drops of water, and introduced into a small test-tube, will give off 
ammonia on the addition of two or three drops of a strong solution of 
potash, as evidenced by its action on turmeric paper and muriatic acid, 
or by its peculiar smell. The respiratoiy process should be continued for 
an hour or two. 

It wonld be interesting to know whether any difference is observable in 
the amount of ammonia exhaled firom the lungs of individuals suffering 
from disease of the kidney, diabetes, &c. — Communicated to the FhUotih 
pJdcdt Magazine^ No. 199. 

ETHEBIZATION 07 YEOETABLES. 

M. Clemens, Professor of Natural Sciences at the College of Vevay, 
has lately addressed a memorial to the Academy of Sciences of the Yaud, 
giving the results of experiments made by him in otdet 1q «»Rec^»c&.'C&& 
effects of Ether upon Ve^tables; from which 'hA ^nd& -^^w^ \&x:)\^ 
etbemed as eaaly as msa and other animals. "EL© «Kjft *. ** '^^'^ ^\sw».^ 
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of the herherit mUgarity the common harbeny, and put it nnder a drink- 
ing glass, with a small quantity of ether, for a minute at most if in the 
sun, and during three minutes at most if in the shade, bnt at a tempera- 
tare of not less than 12° of Beamor (59° Fahrenheit) ; and when it is 
withdrawn, it will be found, on touching the stamina at their Vase, that 
they have lost all their irritability, which wiU not return in the first in- 
fitanoe until after a considerable time, the influence of the ether having 
been much stronger. In the second case, on the contrary, the primitive 
irritability is recovered in half an hour. The plant may be etherized a 
second time; and this second etherization must not be any longer than the 
first ; and after half an hour the plant resumes all its vigour. To etherize 
a sensitive plant, mimosa pudica, the process must be continued for eight 
or ten minutes, and a proportionably longer time in the shade. The 
acetic, chlorhydric, and nitnc ethers, act in the same manner ; bat the 
sulphuric and acetic ethers are the most effective. — Meehama^ Maffagmt^ 
No. 1247. 

NrW ANifiSTHETIC AOENT-^-CHOLOftOf OKIC. 

Dr. Simpson, of Edinburgh, has discovered an Aneesthestic Agent, a0 
a substitute for sulphuric e<£er* in surgery and midwifery, viz. Ghkaro* 
form, or the Perchloride of Foimyle. 

Chloroform was first discovered and described at nearly the same tiaid by 
Soubeiran, (1831, and liebig, 1882); its composition was first accurately 
ascertained by the distinguished French chemist Dnmas, in 1835. (See 
Annales de Chimie et de Phytique, vols, xlviii., xliz.,and Iviii.) It had pre- 
viously been used by some practitioners internally ; Guillot prescribe it 
as an antispasmodic in asthma, exhibiting it in small doses, and dilated 
100 times. (See Bouchardat's Jnnuaire de Therapeutipte, for 1844, p. 
85.) But no person, as far as Dr. Simpson is aware, had used it by inha- 
lation, or discovered its remarkable ansBsthetie properties, till the date of 
his own experiments. 

It is a dense limpid, colourless liquid, readily evaporating, and pos- 
sessing an agreeable, fragrant, fruit-like odour, and a saccharine pleasant 
taste. 

As an inhaled ansesthetie agent, it possesses over solphuric ether tiie 
following advantages : — 1. A greatly less quantity of chloroform than 
of ether is requisite to produce the ansesthetic (met, 2. Its action is 
much more rapid and complete, and generally more pernstent. 8. 
The inhalation and influence of chloroform are far more agreeable and 
pleasant than those of ether. 4. The use of chloroform is less expen- 
sive than that of ether. 5. Its perfume is not unpleasant ; nor does it 
exhale in a disagreeable form from the lungs of the patient, as so gene- 
rally happens with sulphuric ether. 6. Being required in much kss 
quantity, it is much more portable and transmissible than sulphuric 
ether. 7. No special kind of inhaler or instrument is necessary for its 
exhibition. A little of the liquid diflused upon the interior (^ a hoUow- 

* Described as a '* New Means for rendering Surgical Operationspainless," 
in the Fear-booh ofFaeUf 1847, p. 188. This new application of Cnlorofona 
dBte» tnm Nov, 10, 1847 ; see the PAarmocewtUdl TWMt,^<^« <s^ \^. lai- 
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shaped sponge, or on a pocket-hmclkerchie^ or a piece of linen or paper, 
or held over the month and nostrils, so as to he folly inhaled, generallj 
suffices in ahont a minute or two to prodooe the desired effect. 

The following is the chemical ccnistitntion of Chloroform : — 'Fofnnyle 
is the hypothetical radical of Formic acid, first discovered in the red 
ant {Formica rufa)^ and hence named. It is now obtained from starch, 
sugar, and, indeed, from most oth^ vegetable substances. 

A series of Chlorides of Formyle are produced when chlorine and the 
hypochlorites are brought to act on the chloride, oxide, and hydrated 
oxide of methyle (pyroiylio or wood spirit). In the same way as formic 
acid may be artificially procured from substances which do not contain 
Formyle ready formed, so also are the Chlorides of this radical capable 
of bemg procured from substances which do not originally contain it. 

Chloroform, Chloroformyle, or the Perchloride of Fonnyle, may be 
made and obtained artificially by various processes,— as by making milk 
of lime, or an aqueous solution of caustic alkali act upon chloraJ, — ^by 
distilling alcohol, pyroxylic spirit, or acetone, with chloride of lime, — ^by 
leading a stream of Chlorine gas into a solution of caustic potass in spirit 
of wine, &c. The resulting Perchloride of Formyle consists of two 
atoms of Carbon, one of Hydrogen, and three of Chlorine. 

It is now well ascertained that three compound chemical bodies possess, 
when inhaled into the lungs, the power of superinducing a state of anees- 
thesia, or insensibility to pain in surgical operations, &c., namely, Nitrous 
Oxide, Sulphuric Ether, and Perchloride of Formyle. These agents are 
entirely different from each other in their chemical constitution ; hence 
their elementary composition affords no apparent due to the expUnation 
of their ansesthetic properties.* 

field's ebullition alcohometeb. 
That the boiling temperature of water is increased by holding neutro- 
saline and saccharine substances in solution, has been long knowu,.and has 
been ti»e subject of many experiments, made partly with the view of as- 
certaining fr-om that temperature the proportion of the salt or sugar, and 
partly with the view of obtainiug a practical liquid bath. But it seems 
to have been reserved for the Abbe Brossard-Yidal, of Toubn, to have 
discovered that the boiling temperature of alcoholic liquors is, in most 
cases, proportional to the quanti^ of alcohol, irrespectively of the quan- 
tity of neutra-saline or saccharine matter dissolved in them. When, 
however, such a quantity of dry carbonate of potash, or sugar, is added 
to a spirituous liquor as to abstract or fix in the solid state a portion of 
the water present, then the boiling temperature of that mixture will be 
lowered in proportion to the concentration of the alcohol, instead of 
being raised, as would be the case with water so mixed. But, generally 
speaking, it may be assumed as a fiict, that the boiling point of an alco- 
holic liquor is not altered by a moderate addition of saDne, saccharine, or 
extractive matter. On this principle, M. Brossard-Yidal has constructed an 

* See Dr. Simpson's Account ot tbe New Afcent, p\i\A\%\i(^ V) ^^ofiC&e^SaKs^^ 
and Knox, Edinburgbf aadHighleY, Fleet-street, UoikidLQtu 
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*■ instrument for determining by that temperature the proportioii of aloobd 
present ; and this instrument he has named an ALeohometer. 

Dr. Ure has, however, renounced the constmetion of M. Yidal, and 
adopted a more simple and direct form, which has been patented by Mr. 
Fiem. It consists, first, of a spirit-himp, surrounded by a saucer for 
containing cold water to keep the lamp cool, should many experiments 
require to be made in succession ; and, second, of the boiler, which fits 
by its bottom cage on the case of the lamp. There is a damper-phite fot 
modifying the flione of the lamp, or extinguislung it when the experi- 
ment is completed. Upon the border is fixed a thermometer made with 
a very minute bore, in the manner of the Rev. Mr. Wollaston's instru- 
ment for measuring the height of a mountain by the boiling point of 
water on its smnmit. The bottom of the. scale in the ebullition thenwy- 
meter is marked F, for proof, on the left side, and 100 (proof spirit) on 
the right side. It corresponds to 178*6 Fahr. nearly, or the bcniiiig 
point of alcohol of 0*920 specific gravity. 

The alcohometer will by itself only indicate the per centage of alcohol 
contained in any wine ; but by the aid of the hydrometer, the pnqior- 
tionate quantity of saccharum in all wines may be readily and eaaUy de- 
termined, llie hydrometer will show the specific gravi^ of the liquid 
upon reference to a table provided for the purpose. 

We %ve thus briefly described the princifdeof this new instrument: 
its details are given by Dr. Ure, in the Pharmaceutical Journal for Oc- 
tober, 1847 ; and are quoted in the Mechanics* Magazine, No. 1266. 
To Brewers, Distillers, &c., the Ebullition Alcohometer must prove an 
important improvement in ascertaining the relative value of their liquors. 

NEW TEST FOR OZONE. 

The following letter has been received from Professor Schoenbein, by 
Professor Faraday, and by the latter communicated to the Fhilosqphioal 
Magazine, No. 207 :— 

" Havinff a good opportunity for sending^ you a few lines, I will make use 
of it to tell you sometniDg about my little aoing^s. You are no doubt stmdt 
with the peculiarity of the ink in which this letter is written, and I am afraid 
you will think it a very bad production ; but in spite of its queer colour you 
will like it when I tell you what it is, and when I assure you that as long as 
the art of writinjr has been practised no letter has ever been written with 
such an ink. Dealin)^ now again in my ozone business, I found out the 
other day that all manganese salts, be they dissolved or solid, are decom- 
posed by ozone, hydrate of peroxide of mannmese beinr produced and the 
acid set at liberty. Now to come round again to my ink, I must tell you 
that these lines are written with a solution of sulphate of manji^auese. Tha 
writing being dry, the paper is suspended within a large bottle, the air of 
which IS strongly ozonized by means of phosphorus. After a few minutes Ibe 
writing becomes visible, and the longer you leave it exposed to the action of 
oxone the darker it will become. Sulphurous acid gas uniting readily widi 
the peroxide of manganese to form a colourless sulphate, the writing will in? 
stantly disappear when placed within air containing some of that acid : and 
it is a matter of course that the writing^ will come out again when agram ex« ' 
posed to ozonized air. Now all this is certainly mere playing ; bnt Uie nut- 
ter is interesting: in a scientific point ot view, inasmuch as dry strips oC 
white Sltering paper drenched with a weak solution of sulphate of man- 
/FaBe8e,famiiD us with rather a deUcale aivd^'^^x^c teat for ozone, by mcoi 
of wbicb we may easily prove the idenUtii ot c\x%m\fi8\)^Q\\xic.,«s^^«cfQ^c»L 
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(MEOne, and establish wifh focility and certainty the continual presence of 
^ne in the open fdr. I have'tnmed brown mj; test-paper within the electri- 
cal brush, the ozonized oxysfen obtained flrOm ^ectlvlysed water and the at- 
mospheric air ozonized by phosphorus. The qua()ti^ of ozone produced by 
the electrical brush beings so very small, it requires of course some time to 
turn the test-paper brown. 

" As it is rather inconvenient to write with an invisibU^ ink, I will stop 
hare : not, however, before having asked your kind indulgence for the many 
blundera and faults which my azone-bottle will no doubt bring to light b^ore 
long. 

*• Tours most truly, 

« BUe, July 1, 1847." ** C. F. Soh<bnbbin.» 

OXXDIZING POWEBS 07 OZONE ON SALTS OP ICANOANESE AND LEAD. 

Pbov. Schgbnbein has detailed to the British Association, some ex- 
periments which go to prove the Oxidizing Powers of Ozone on Salts of 
Manganese and Lead. Upon adding ozonized air to solutions of the 
solphate or chloride <tf manganese, and agitating the vessel, ozone dis- 
mpears, and a hydrate of the peroxide of manganese is precipitated. 
^Hua effect is not, however, produced by the action of either chlorine or 
of bromine in the dark ; but by exposure to the light these elements act 
in a similar maimer to ozone. Incidentally to these experiments, it was 
stated that strong nitric acid is rapidly decomposed by muriatic acid, 
even at a temperature below zero, into hyponitric acid, chlorine, and 
water ; whilst chlorine and hyponitrous acid are transformed into nitric 
add and muriatic acid. — Mhenaum, No. 1028. 



TITANIUM. 

An experimental investigation of Titanium and its salts, by M. A. 
Demoly, gives the following results : — ^The atomic weight of titanium is 
350 ; the oxide of titanium always plays the part of an acid ; titanic 
acid presents itself in two distinct forms, perfectly defined; its formula 
ia Ti O' ; its equivalent 550. The formula of anhydrous metatitanic 
add is Ti O* ; equivalent 1650. The formula of the hydrated chloride 
of titanium is Ti CP + 2 H O ; it has acid properties, forming double 
chlorides, whose general formula isTiCPMO + 5H0; and it com- 
bines with alcohol and with sulphuric ether, the formula of these combi- 
nations being Ti CP 2 ^.—Literary Gazette, No. 591. 

DIAMONDS CONVERTED INTO COKE. 

Dr. Fabadat has exhibited to the British Association, some Diamonds, 
leedved by him from M. Dumas, which had, by the action of in- 
tease heat, oeen converted into Coke. In one case, the heat of the flame 
of oxide of carbon and oxygen had been used — in another, the oxyhydrogen 
flame-^and in the third the galvanic arc of flame from a Bunsen battery 
of 100 pairs. In the last case, the diamond was perfectly converted into 
a piece of coke ; and in the others the fusion and carbonaceous forma- 
tion were evident. Spedmens, in which the character of graphite was 
taken by the diamond, were also shown. The electrical characters of 
these diamonds were stated also to have been changed, — the diamond 
being an insulator, while coke is a conductor. 
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AKALT8IS OT THE BOHEHIAN GLASS. BT KB. BOWNET. 

This is the Glaw so valuable for its iniusibility in the eonstrnetioii of 
the oombostioii tubes used in organic analysis. Althou^ soda was found 
present to the extent of one-fourth of the potash, the ^ass appears to be 
essentially a silicate of lime and potash, — in which tibe oxygen in the 
silicic acid is to that in the basis as 6 to 1. It gave 73 per cent, ot 
silicic acid, llj potash, 3 soda, 10| lime, with small portions of alumina, 
peroxide of iron, magnesia^ and oxide of manganese, to make up 100 
parts. 

STJGAB IN HEAITHT BLOOD. 

Jtx ihe FkilosopMcal Moffoziiie (or Maj, 1845, p. 422, are detailed 
some experiments by Dr. £. D. Thomson, which show that when stardi 
has been digested in considerable quantities by animals, it passes into the 
condition of soluble starch, or dextrine and sugar, and bemg absorbed in 
the hitter form into the blood, can be detected in th^t fluid during the 
period of digestion. The experiments detailed in the paper referred to were 
made in 1844. Magendie has lately, in a paper communicated to the 
French Academy {Comptes Sendus, xxiii p. 189), obtained similar results. 
He found that when a dog was fed on cooked potatoes, the blood con- 
tained dextrine and grape-sugar. He observed also, that if starch be 
mixed with fresh serum, it is so transformed in a few seconds that it can- 
not be detected by reagents, and in a quarter of an hour sugar makes its 
appearance. This exactly corresponds with the previous results obtained 
by Dr. Thomson in 1844, who " was unable to detect any traces of starch 
in the serum of the blood" (PAUosophical Magadne, May 1845, p. 420), 
but easily obtained evidence of the presence of sugar in the same blood. 
— Philosophical Magadiie^ No. 202. 



WATER poisoned BY COPPER IN BRASS PORCE-PUMPS : TESTS POB 
COPPER AND LEAD. 

Mr. Henrt Osborne, of Southampton, has'discovered Copper in flie 
state of oxide in Water, and ofiers the following mode of detectmg its pte- 
sence : — ^To an ale-glass of the suspected water, taken directly from the 
pump, add a few drops of solution of ferrocyanuret of potassum : a ftint 
reddidi-brown tint will soon be perceived if copper be present, and in the 
course of twenty-four to forty-eight hours a precipitate of the same cf^oor 
will deposit at the bottom of the vessel. Sulphuretted hydrogen strikes 
a brownish-black colour to water containing copper, but a similar ebloir 
is produced with oxide of lead, and black with peroxide of iron. To dis- 
criminate between lead and copper, or iron, add to another portion of the 
suspected water a dropor two of solutionof bichromate of potash ; a blne- 
ish-yellow turbidity and precipitate, soluble in potash, indicates lead. In 
a'communication to the Hampshire Advertiser, Mr. Osborne says, " I fbuad 
water capable of taking up cop per in the short space of a quarter cf aa 

bouT, or twenty minutes ; but t& quantity is small, and may be readily 

removed hy filtration." 
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NKW TEST FOR WATER. 

M. DupASQUiER has commnnicated to the Academy of Sciences, at 
Paris, a New Mode of Testing Water, in order to ascertain tiie quantity of 
organic matter held in solation. He puts into a glass globe fit)m one to 
two ounces of water, to which he adds a few drops of a solution of chlo- 
roret of gold, sufficient to give it a slight yellow tinge. He then boils 
the water. If it contains only the or£nary quantity of organic matter of 
potable water, the yellow tinge remains as it was even if the ebullition 
be prolonged. If, on the contrary, the quantity of organic mater be in 
excess, the water becomes first brown, and then assumes a violet tint, 
which announces the decomposition of a salt of gold by the organic matter. 
By prolonging the ebullition, the violet tint becomes deeper and deeper 
if the quantity of organic matter be considerable. But the mere brown 
tint alone serves to show that the quantity of organic matter exceeds the 
ordinary proportion. 

COFFEE AS AN ANTIDOTE TO ACETATE OF MORPHIA. 

An invalid took atone dose ten grains and nearly eight-tenths of Ace- 
tate of Morphia; thirty grains of emetic tartar were exhibited without 
occasioning vomiting : after a lapse of three hours, and not till then, and 
when the patient was perfectly comatose, a strong infusion of coffee with 
the grounds was given. In the course of twelve hours, the invalid took 
about m ounces of coffee; the coma ceased, and he recovered. 

This fisu:t proves, among a hundred others, that even in the worst cases 
of poisoning, the medical man should never despair of the recovery of his 
patient. In the above-described case, in spite of a very strong dose of 
poison, and notwithstanding the absence of all assistance daring three en- 
tire hours, and although it was impossible to evacuate any portion of the 
morphia, the patient recovered. If a similar accident should again occur, 
vomiting ought to be immediately attempted; if this fail, the stomach- 
pump should be employed, and then concentrated coffee should be admi- 
nistered. — Joum. de Fharm, et de Ch., Fevrier, 1847 j Philosophical 
Magadnet No. 201. 

CHEMICAL ACTION ARRESTED BT MECHANICAL VIBRATION. 

A SLIP of iron, one quarter of an inch in diameter, was suspended per- 
pendicularly by one end with a strong packthread, and, while so, a ves* 
eel of nitric acid was brought underneath it, and then raised so as to allow 
the lower end of the iron to dip into it. On this being done, energetic 
action took place, which was immediately suspended on giving the top 
end of the slip a smart blow in a perpendicular direction with a hammer. 
The iron was then let down in the acid, and remained perfectly inactive 
during two days. It also communicated inactivity to other pieces that 
were brought into contact with it. This experiment was subsequently 
varied, wiSi, if possible, more interesting results. A wire, like the one 
formerly used, was suspended in the same manner, but the packthread 
was now held in the hand ; it was then struck at the lower end obUg^<i\^ 
with a piece of iron, to cause it to ring, and while ao, \\. ^^ *yd.\x^^^^ 
into the add. No action took place on iinmendon, WX X\l& \(\sXas^ "Csi^ ^^ 

N 
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of the iron came in contact with the side of the yeasel, whidi had the 
effect of breaking the vibration, action proceeded moat energetical^, 
wMch, on being instantlj removed to the centre, partialljr ceased; thai 
went on, although less partially ; but it was quite evident that, as the effects 
of the vibration became weaker, the action of the add on the iron inereased. 
Should it be immersed while under the effects of a alight ringing blow, 
the action is beautifully illustrative of molecular vibration, bubbles of gas 
being given off the surface of the iron in intermittent waves. Somctimies 
this is produced in a slip that has been often used, by a smart perpendip 
cular blow at the bottom of the vessel containing the add. A straetaral 
alteration throughout the molecules of iron has been long supposed to 
take place by some, and ridiculed as fandfdl by others. This want of 
unity of opinion has suffidently prevailed to prevent the &ct from enter- 
ing into practical consideration with r^ard to engineering matters. — Mr„ 
Speneeft in the Liverpool Mercury. 

NEW PEINCIPLE OP CRTSTALLIZATION. 

Ip ordinary Crystallization be observed under a microscope, it will be 
found that a deposition of matter gradually takes place on all sides of the 
crystal. In addition to this accretion of partides under the force of ciyft- 
taUization, Mr. Fox Talbot considers that in some cases tension may he 
an incipient cause of crystallization. Several experiments of Sir D. BkM" 
ster, published some years since, showing that natural tension mi^t be the 
cause of double refraction, were brought forward in support of this view. 
The following is the experiment upon which Mr. Fox Talbot rests his 
theoiy : a piece of nitrate of potash, no larger than a pin's head, is fiiaed 
upon a piece of glass, and observed under the microscope with a p<dazis- 
ing apparatus ; it then appears as one crystal, exhibiting the most bieantifiil 
and brilliant colours. Tim does not take place when glass or rock crystal 
are thus fused. It appeared, therefore, that this crystallization was not 
an accumulation of particles around a nucleus, but a spedes of crystal- 
lization depending entirdy on internal tension. Sir D. Brewster is dis- 
posed to adopt this view of Mr. Talbot's. — Proceedings of the British 
Association. 



NATURE 07 HEAT. 

Mb. Grove has detailed to the Royal Institution, an inquiry with the 
object, — 1st, to illustrate and develope views already suggested by himsd^ 
in his treatise on " The Corrdation of Phydcal Forces," p. 14, ei sef,^ 
and, 2ndly, to connect those views with his recent discovery of the de> 
composition of water by Heat. He then avowed his opinion to be in fii- 
vonr of the dynamic theory ; or that which views heat, not as a sin^ 
emanation from matter, nor an undulation in an ethereed medium pervad- 
ing matter— but, a force producing motion in matter itsd^ or in what we 
may term ordinary matter. Mr. Grove proceeded to prove that chfliakal 
affinity was, like cohesive force, antagonist to heat, and capable of being 
surmounted by it. In the analysis of cyanide of mercury by heat,- he 
showed, that it composition be attraction, heat is the cause of repnlsioB— 
f' e. decomjpoaiioTL, In concluaon, \ie ^n^ «k\ir«S.xsT«w ^^SD^ iwm- 
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t^;al»»8 into the deeomposition of water with which we have already 
presented onr readers. By these a striking exceptional ease to his theory 
was removed, and every promise given of a generalized relation, or of the 
estaUishment of the law of continuity between physical and chemical at- 
traction. 



HEATED CURRENTS OF AIR W KANUFACTURBS. 

Mr. J. WisHAW has shown the advantages arising from the application 
of currents of Heated Air to the following purposes, : seasoning timber 
generally — preserving timber — ^purifying feathers, blankets, clothing, &c. 
' — drying coffee — ^roasting coffee — japanning leather for table covers, and 
other purposes— drying silks — drjring yarn— rdrying distillers' tuns — 
drying papier-m&che — and drying vulcanized india-rubber. The process 
has also been successfully tested for drying loaf sugar — drying printing 
paper, or setting the ink, to enable books to be bound more quickly than 
usual— diying starch and converting it into dextine, or British gum — and 
preserving meat. It was stated that sixty suits of clothes which had be- 
longed to persons who had died of the plague in Syria had been subjects 
to £he process of purification at a temperature of about 240^ and after- 
wards worn by sixty persons ; not one of whom ever gave the slightest 
symptom of being affected by the malady. The author referred to the 
mode adopted by the North American Indians for preserving the flesh of 
the buffido, — ^that of drying it in the sun ; and stated that heated currents 
had been appUed suocessfidly. How important for shipping, instead of 
sailors consuming salted provision from one month's end to another, to 
have an occasional supply of fresh meat 1 Meat treated in this way occu- 
pies much less space, too, and is much lighter in weight. It is believed 
that the juices of the meat contain about seven-eighths of watery moisture : 
this the current of heated air removes, leaving the albumen and all the 
flavour and nutrition behind. 



NEW RESEARCHES IK ANIMAL CHEMISTRT. EXTRACTED FROM A LETTER 
FROM PROFESSOR LIEBIO TO DR. A. W. HOFMANN. 

Prof. Liebig communicates as the result of his most recent investiga- 
tions in Organic Chemistry, that he has succeeded in demonstrating, at least, 
the existence of both free lactic and phosphoric acids in the substance of 
the mnsdes of animals, although separated only by a thin membrane 
from the blood and other alkaline fluids in the vessels. To this difference 
in the condition of the solid muscles and fluids he attributes many of the 
galvanic effects observed by Matteucci. He has also confirmed the exist- 
ence of the crystalline neutral substance creaiin, first discovered in flesh 
by M. Chevr^ ; and observed two new crystalline bodies present in small 
quantity. While investigating the action of common salt in the animal 
economy, he finds that the fiuids without the blood and lymphatic vessels 
eontain only potash with phosphate of magnesia ; while the blood and 
lymph contain only those of soda (^osphate of soda.) The brine of salted 
meat abstracts the soluble phosphates which are necessary to thftt^rc&si^^s^ 
of blood ; and hence the scorbutic action of salted m<»X.. "^Ya vsss:^ ^^^ 
hailed meat contains the soluble phosphates oi the fLe&Vi, «s^^i)bk!6XQS«^^^af^ 
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the bsoluble. Neither the sonp nor the boiled meat can, therefore, alose 
maintain the process of life, bat both must be taken together. It is also 
gtated that, by the oxidation of casein, by the action of peroxide of man- 
ganese and sdphnric add, M. Engelberger has obtained three cnrioiia pro- 
ducts : namely, aldehyde, essential oil of bitter almonds, and a fM 
ethereal body with a composition analogous to metacetone. Lastly, that 
protein prepared^ by the process of Miider, and supposed by that chemist 
to be free from sulphur, stUl contains the element in question, to the 
extent of 1' 5 per cent. 

CHEMICAL SESEARCHES ON THE TOLK OF EGOS. 

M. GoBLEY states that the fresh researches* whidi he has made on ^ 
subject were undertaken with a two-fold oliject, one of which was to eon- 
sider ceitain points which he had scarcely touched upon in his first eon- 
munication ; another object was to determine how far the objections tilL 
Sacc against his conclusions were well-founded : with these views tiie 
author modified several of his analytical processes, so as to be quite oertaiii 
that he would avoid the causes of the errors whidi had been supposed to 
be discovered. 

M. Grobley concludes from his recent experiments, — 

1st. That the fatty matter of the yolk of egg is formed, as had pre- 
viously been stated, of two distinct parts ; one a fixed oil, the oil <ff egg^ 
and of a soft, not fhsible substance, visc&us matter, 

2nd. That the phosphorus does not occur in the oil, but in the visooiis 
matter. 

Srd. That olic, margaric, phosphoglyceric, lactic adds, and the ex- 
tract of meat, are not products of oxidizement. 

4th. That the viscous matter is not, as the author imagined, a com- 
bination of oleic, margaric and phophoglyceric acids with ammonia, bat 
constitutes a body of a complex nature from which two different substanoes 
have been separated, to which the author has provisionally given the 
names oi phosphorized matter and cerebric matter, 

5th. That the phosphorized matter which forms in the future animal 
the substance described by M. Fremy as oleophotphoric add, yields oleie, 
margaric and phosphoglyceric acids with the greatest facility, as products 
of decomposition in the presence of acids and mineral alkalies under the 
influence of water or alcohol, and without the intervention of the oxygen 
of the air. 

6th. That the cerebric matter is analogous, if not identical, with the 
substance which Yauquelin, MM. Couerbe and Fremy, have succesdveiy 
described under the names of fatty matter of the brain, cirSbroie wA. 
cerebric add. — Comptes Bendus; Philosophical Magazine, No. 2/09, ■ 

PHOSPHATE OF LIME IN OBGANIC BONES. 

M. DuMAS attributes the disaggregation of bones on exposure in tiK 
soil, and the removal of the phosphate of lime by water, to two causes, 

^ For M, Gobley's previous ExpenmwaXa, «ftfe '^^k-XjwJl ot V«cti« 1M7, 
P^ 200-1, 
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tiie one of feeble intensity, and acting rard j ; the other of great force, 
and always in action. 1^ first depends on the ammoniaedl sslt in waters, 
which salt enables them to dissolve phosphate of lime ; this salt is every- 
where present, bnt in so small a quantity as to have comparatively little 
iaflnence. The second depends on carbonic acid, which appears to be the 
troe solvent of phosphate of lime ; for waters charged with carbonic add 
dissolve large quantities of it. Alkalies and ebullition separate the car*- 
bonic acid, and precipitate the salt. The action of this add is so power- 
fol, that shavings of ivory placed in a bottle of Seltzer water, are softened 
in twenty«four hours, as if in chlorohydric add ; and the Seltzer water 
contains, afterwards, all the phosphate of lime contained in the ivory. 
This property, adds Dumas, enables us to understand the Introduction of 
phosphate of lime into plants. These fSacts explain the disaggregation of 
bones, and the dissemination of the phosphate of lime in the soil through 
^e carbonic add contained in rain waters ; they shew how, in the animal 
economy, bones may be redissolved by the venous blood charged with 
carbonic add ; they indicate the part which the fluorideof caldum acts in the 
teeth, in protecting the osseous portion from the carbonic acid disengaged 
from the lungs, and dissolved also in the saliva, which at the same time is 
aJkaJine, to neutralize the action of the add. Dumas suggests the use of 
carbonated waters fw persons affected with calculi of phosphate of lime. 
^-^LbutUutf No. 674 ; Jameton^t Journal^ No. 85. 

ELLERMAN'S DISIKFECTING and DEODOBISmO PBOCESS. 

doXE experiments have been made at Hackney to test the efficacy of Mr. 
Charles F. EUerman's Disinfecting process, which were perfectly successful, 
so fer as could be ascertained by the sense of smelL Upon a collection of 
night-soU, yidding an almost unendurable feecal smell, was poured a com- 
paratively small quantity of the fluid ; which had the immediate effect, on 
bdng thoroughly circulated, of banishing the foul smell, and imparting 
tiiat which is peculiar to tiie re-agent itself, somewhat resembling the 
odonr effused by a nitrous solution. Thej " disinfecting" properties of 
the re-agent could not of course be ascertained from tiie experiment. 
The deodorized matter was afterwards suljected to further treatment by 
Hr. Redwood, a professional chemist. He poured upon it a phialful of 
Insnlphuret of carbon, and restored to it its original feecal odour, in order 
again to test the chemical properties of the re-agent. The re-agent was 
again ap^ed, and with the same satisfectory result — ^neutralized £he bisul- 
phnret of carbon, (which in the gaseous form is evolved by the decompo- 
aition of animal matter,) and deodorized the night-soiL This experiment 
was repeated in a pail of dean water, to which the foul odour was im- 
parted by the bisulphuret of carbon, and removed by the application of 
the re-agent. Mr. Redwood next threw into the deodorized night-soil 
some phosphoret of caldum, upon which combustion instantly takes 
place, showing the immediate action of the re-agent upon the test. 

The Marylebone Vestry having appointed a Committee " to investi- 
gate the properties of the several compounds now be£cn^\k^^'ci^^'«Ri 
disinfectants or deodorisers," ihid Committee httve inBdA ^k's^y:!^ ^\^^x. 
iaboara, &om wbieb we quote the following ;— 
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** Tbore are firar oompoondB chiefly employed or reoommendeil ftr the 
purposes in question, namely, chloride of lime ; Sir William Bnmett'a liquid* 
or chloride of zmc : Leydoyen's, which is nitrate of lead; and Bfr. Eller- 
man's, consisting of a preparation of iron. 

** Chloride of ume haa for many years been in nse for dBStroyinf oftiMif a 
odours, and is by some authorities considered a disinfectant. It has this dis- 
advantage : that, in removing: one odour, it imparts anotheTf which, although 
not del^erious, is by no means agreeable. 

** Chloride of zinc was introduced some years ago by Sir William Bnnatt 
as an agent, for preserving woods, ropes, sailcloth, &c firom decay. It had 
recently been recommen&d for destroying oiTensive odours, and preventing 
contagion. The former of these properties it possesses, but in a less degree 
than chloride of lime ; and Airther evidence is required to eatakdiah its 
daim to the character of a disinfectant. 

** Ledoyen's fluid, which is a solution of nitrate of lead, has a spedfie 
action on noxious matters containing sulphuretted hydrogen and towfaiont 
of ammonium, which are the prevailing results of the deoomposilion of 
animal and vegetable matter. It has been used with success for dtepriviag 



night-soil of iU oflfensive effluvia, and is usefhl in hospitals, as a i 

neutralising the odour of ftecal matter. It has been recommended for pre* 
venting contagion: but the evidence on this sutrject is not considered by the 
best authorities to be conclusive. 

" Mr. £llerman*s fluid is also efficacious as a means of destroying^, the 
odour of night-soil, and other similar substances. It possesses also tfaia 
advantage, that while it neutralizes the odour so as to admit of the 8<^ being 
removed at any time without creating a nuisance, it does not in any degne 
interfere with tne efficacy of such matters as manures^ On the amtngrr» it 
rather tends to increase their fertilizing quality. It is also the least expen- 
sive of the four compounds above alluded to. 

** In an experiment performed by your Committee with night-soil, it was 
found that Mr. Ellerman's fluid possessed a greater power than any of the 
others in destroying the smell, leaving merely a slight acid odour. Next in 
order, the chloride of lime was founa to be efficacious, but the smdl of the 
chlonde was powerful, and continued for a considerable time. Sir W. Bur- 
nett's was less efficacious than the former fluid; and the nitrate of lead, 
although producing some effect, was less powerful than the others, a Iioge 
quantity being requred to produced the desired result." 



brown's patent DISINf ECTINO PBOCESSES and AUnnCIAL XAinJBBS. 

This invention consists, firstly, in nentralizing the odorous and 
noxious gases emanating from feecal substances, or, " disinfecting " sodi 
substances, whereby they may be oollected and preserved, in ordnr to 
their being manufactured into carbonic oompoondsi^plicable aa mwaxam, 
without injury to the public health, or to the individnak ^gaged in audi 
collection and manufacture ; secondly, in oonverting the said fisBoal nib- 
stances into carbonic compounds applicable as manures ; and, thirdly in 
manufacturing carbonic compounds from the muscular flesh, Uood, and 
ofGEd of dead animalB, and from the ammoniaoal waste mattera of vanow 
manufactories. 

The substances empbyed for disinfeoting are, either the sulphate of im 
or the chlorides of sodium (seapsalt), or the chlorides of iron and sum- 
ganese ; or the nitrates, sulphates, and chlorides of lead, copper, zinc, and 
tin ; or pyroligneons add ; or the pyrolignites of iron ; or the motiMf- 
waters arising from the manufacture of any of the hefore-ennmmted 
^stances : or coal-tar ; or schistous and bituminous extracts Of thawi, 
pn&rence is given to the Bnlphaite& an^ <^otu^ ^1 ixoii. These are 
' into the cesspool, or oULeixefi»(f\as^, u^V^TSABi^^^ainlNaQii^Hit 
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with an absorbent powder ; the cesspool most then be closed for about 
ten minotes, when the removal of the night-soil may be commenced, 
without fear of anj unpleasant smelL For the mode* of manufacturing 
the absorbent powder, and its use, as well as for the manufSacture of the 
carbonic oomponndi, see the Patentee's specification, quoted in the Me^ 
ehomiat Magazine^ No. 1255. Now that the Public Health engages 
lihe attention of the legislature and scientific men, the above discovery 
is of considerable importance. 

AIR AND WATER OP TOWNS. 

. Dr. B. a. Skith has drawn up a series of observations on the Air, 
Biin, and Well-water of Manchester, where he resides. The quantity of 
organic matter in rain-water, collected as it fell in a pure porcelain or 
platinum vessel, was so considerable that it could be perceived, on evapo- 
rating 500 grains to dryness, by its odour, and even its nitrogenised na- 
ture ascertained. Sul^tes and chlorides were also present in sensible 
quantity ; and the rain as it fell was always alkaline, showing an excess 
of bicarbonate of ammonia among the products of the combustion of coal 
used as fud. Whoi the water from a peaty district is boiled down and 
the ashes burned, the smell of peat is distinctly observed. But, as a river 
i^proaches a town, the smeU from the burnt ash of the water changes, 
and organic matter from the decomposition of protein' compounds is dis- 
tinctly traced. The impurities of the well-water are found to be chiefly 
tnoiganic salts, among which nitrates prevail, — showing how rapidly or- 
ganic matter is oxidized and converted into nitric acid in the soil. 



NEW PROCESSES POR MAKING WHITE LEAD. 

Two new modes of making White Lead without injury to workmen, 
are described in the Wmng Journal, One is that of M. Gannal, of 
France, who rotates granulated lead in an octagonal revolving cylinder 
with water till reduced to impalpable powder, when it is exposed to the 
air, and oxidates : after this, carbonic acid is introduced through a flexible 
tube, and converts the oxide into carbonate, or white lead, of dazzling 
whiteness, with two days' washing. The mass is lastly preseed on filtres, 
divided into pieces, and dried in stoves— into cakes, we presume ; so that 
thus also, the equidly serious evils experienced in the mere tmming of the 
dry dust or powder over, into, or out of the barreb, &c., after it is made, 
may be obviated. The other mode of making it is that of Mr. R. C. 
Lotiiam, chemist. Craven-street, Strand, who submits lead to the action 
of the acid vi^nrs evolved in the brewing process in air-tight chambers, 
heated by furnace until it is converted into carbonate; the workmen 
being thus protected from the fumes evolved during the process. 

MEANS OP TESTING THS COMPARATTVE YALUE OP ASTRINGENT SUB- 
STANCES POR TANNING. BT MR. ROBERT WARINGTON. 

Mr. Warington has explained to the Chemical Society, the manipu- 
lation of testing the value of Astringent Substancea ioK^t^KA. Ss^ '^s£& 
eoontiy tor ^epnrposea of Tanning ; such as ^«\o\nB^ ^>a-^Qs\, wssa»fc> 
eateb, Ac. Aatbe maiiii&ctiiio of the InA^er ^waa \lt)A c^s^^ ^*Qq&^s^* 
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chaser of these materials, gelatin was selected as the basis for the estima- 
tion of their comparative value ; and after several trials with various 
kmds of natural and manufactured gelatin, such as varieties of isinglass, 
^ue, patent gelatin, &c., the finest long staple isinglass was found to be 
the most constant in its quality, and least Uable to undergo change. 

With this, therefore, the test solution was prepared, of such, a strength 
that each division, by measure in the ordinary alkaliioieter tube, should 
be equivalent to the one-tenth or one-fourth of a grain of pure tanniu, 
and thus the number of divisions used would indicate the proportion of 
available tannin or substance predpitable by gelatin contained in any 
specimen. A given weight of tiie sample under trial was then inftued in 
water, or, if necessary, the astringent matter extracted by boiling, and 
the dear liquid precipitated by the test solution until no further deposit 
occurred. 

It was necessary in the course of this operation to test at intervals a 
portion of the solution under examination, to ascertain the progress of 
the trial ; and this, from the nature of the precipitate^ was attaided at 
first with some little difficulty : paper filters were inadmisaible from^ 
the quantity of the solution they would absorb, and thus introduce » 
source of extensive error ; subsidence rendered the operation veiy tedioua. 
The plan adopted is as follows: — ^A piece of glass tubing, about twelve 
inches in length and about half an inch internal diameter, is seleeted ; 
this has a small piece of wet sponge loosely introduced into its lower 
extremity, and when it is wished to abstract a part of the fluid under 
investigation for a separate testing, this is immersed a few seconds in tha 
partially precipitated solution; the dear liquid then filters by ascent 
through the sponge into the tube, and is to be decanted finom its other 
extremity into a test glass; if, on adding a drop of the gdatin sdiitiott 
to this a fresh predpitate is caused, the whole is returned to the (ni- 
ginal bulk, and the process proceeded in, and so on until the operatkn 
is perfected ; this method of operating being facilitated by conduciing the 
examination in a deep glass. After a few trials, the manipuUtioii will be, 
found extremdy easy, and in this way considerate accuraey may be ar- 
rived at. — From the Proceedings of the Chemical Society, 

EEADE'S patent inks and new salts 07 GOLD. 

The Eey. J. B. ^Reabe, of Stone Vicarage, Aylesbury, has patented 
some processes for making Writing and Printing Inks — ^black, blue, mid 
red — and also, Marking Inks, which the Editor of the Mei^nict* M^ 
gadne states to be of a much superior quality to any yet known. 

The present specification disdoses processes for making both writing 
and printing inks — black, blue, and red— and also markmg inks — of a 
much superior quality to any ket known. We say this advisedly, for, the 
patentee--unlike the migority of would-be improvers in this faraneh dt 
manufactures — can give, and does give, the ti^pdeni reason for the su- 
periority which he daims in each case. His writing inks are superior, 
becaaae they are proof both against adds and alkalies, and especmuj fit» 
therefore, for use with sted pens *, ^ ^imXASi^ Ssfii&, W^nse they ara 
made mostiy from the same matcxvs^ ^ \^*& 'trnS»2Q%Na^E&>'«ri^ ^^ ^BSw^ 
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(rotation of water for oil, and the addition of a few ingredients in perfect 
chemical harmony with the others ; and his marking inks, becaose in one 
case the aoid essential to this chiss of inks is nentnUized, and in another, 
because the compound is such that it cannot be acted on by any of the 
common salts of silver, such as cyanide of potassium, or chloride of lime. 
Some of Mr. Reade's processes will be new to the chemical world ; his 
means, in particular, of obtaining a soluble prussiate of blue, which it 
will be seen affords some reason for believing that Davy was right, after 
all, in questioning the elementary character of iodine. 

. In the course of his experiments, Mr. Beade has discovered two new 
salts of gold, of a very interesting character, which he has named am* 
monio-iodide and ammonio-periodide of gold. 

ANALYSES OP THE INORGANIC CONSTITUENTS OP OEOANIC BODIES. 

Db. de Veil has called the special attention of the British Association 
to the necessity of observing minutely the precaution recently insisted 
iqK>n by Prof. H. Rose, in respect to the determination of the Inorganio 
Constituents of Organic Matter ; as of the blood, for example. Br. de Veil 
lutviug made comparative statements for determining the quantity of in- 
organic matter in blood by the usual mode of incineration, and by that of 
Hose, which consists in treating the residue, after carefbl carbonization^ 
with dilute hydrochloric acid, obtained one-fourth more inorganic matter 
by the latter than by the former process. This differ«iee is very consi- 
derable, and ought especially to excite the attention of chemists engaged 
in the quantitative determination and analysis of the ashes of plants. 

YEOETABLE POISONS. 

M. C. Flandin has read to the Academy of Sciences, at Paris, a paper 
on Vegetable Poisons — in particular, Opium. It was divided into two 
ports. In the first, after observing that up to the present time no effec- 
tual means in chemistry have been discovered for the detection of vege- 
table poisons in the human body, he proposes the adoption of two new 
modes of analysis, both founded on two experimental &cts : — 1. That the 
immediate principles of vegetable poisons, sudi as morphine, narootine^ 
brucine, strychnine, &c., are not decompoised by their contact vrith animal 
matter at a temperature of 100 degrees of centigrade, or rather more ; 
2. That ammonia precipitates alkalme vegetables from their acid solutions 
up to and beyond the proportion of thousandth parts. He says : " One 
of the first fiicts that resulted from my experiments was thai of very large 
doses of morphine being supported by all the above-named animals,— 
the base being periiaps decomposed or neutralized by the gastric juice 
under the influence of the vitid force. I recalled to mind, on the one 
hand, that morphine is decomposed by certain strong acids, — azotic add 
for instance ; and, on the other hand, I have shown that the same de- 
composition results from the action of a chlorure or an alkaline chlorite 
united to a weak add, — the chlorure of lime and chlorite of soda acting 
in presence or by the medium of acetic, oxalic, or taxUm ^<^%;a«%^« 
The result even of tMa last decompositioii fax!m&^e& ^^ ii<em \x;i^»^ Vqn^^ 
mast be added to those most valued for Yegeta\A<b «Akai£a\& \»sfe&. "^^st- 
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phine in this state g;iye8 a fine yellow colour, narootine a red ookrar, and 
brocine a rose cobnr ; strychnme undergoes no modification. Morphine 
may be decomposed or burnt during the digestive or respiratory process; 
but even if this be the case, all the morphine is not suddenly transformed 
or destroyed either In the digestive canal or in the circulation of tiie 
Uood." The conclusion of M. Flandin, is that vegetable poisons, and 
particularly morphine, may be pertly neutralized by contact with the 
fluids, or under the influence of the vital force ; but that the portion 
which produces morbid effibcts, the portion which destroys life, remains 
in its natural state in the organs, and may be discovered with the aid of 
ohemistiy. — MAenaum, No. 1032. 

ANALYSIS OP THE ASHES OF THE 0BAN6E-TSEE. 

Messrs. T. H. Rownet and H. How have communicated to the 
Chemical Society, the result of this analysis performed under the direction 
of Br. Hofinann, in the laboratory of the Boyal College of Chemistiy. 
The following are the conclusions : — 

The preceding analyses furnish a new confirmation of the fact first 
observed by De Saussure, namely, that the largest amount of mineral 
constituents is deposited in those parts of the plant in which the proocas 
of assimilation appears to be most active. While the ash left by tiie 
root, stem, fruit, and seed, did not exceed from 8 to 4 per cent., the leaves 
left not less than 13 per cent, of fixed residue on incineration. 

Regarding the composition of the different ashes, the great amount of 
carbonic acid found in the ashes of the root, the stem, and the fruit, ia at 
once obvious ; proving that not only the fruit, but also the roots and 
stem, contain a large quantity of organic acids. 

From the composition of the a^es of the root, the stem, and the 
leaves, the orange-tree belongs decidedly to the lime plants. In these 
three ashes the joint amount of lime and magnesia exceeds the quaati^ 
of the rest of the mineral constituents. In the ashes of the finiit ana 
seed, however, the alkalies are as prevalent as they have been flwnd m 
analogous cases. The amount of phosphoric add (23*24) in the aah of 
the seed is considerable, as might be expected ; still, it is inferior to the 
quantities (84'81 and 42*02) which Mr. Souchay found on analysing the 
seeds of the citron {CUnu Medica) and quince-trees {Fynu OydmuM), 
Nevertheless, the ash of the orange-seed is very analogous in composition 
to the ashes of the last-mentioned seeds, as may be easily seen on com- 
paring their analyds. — JAebi^s Jnnali, liv. p. 848. 

THE DIBECTIONS 07 PLANTS. 

- Prof. Maccaire has presented to the British Association, a paper, on 
this subject, of which the following are the points demanding most at- 
. tention : — 

1st. That the theories advanced to explain the curling up of tendrik do 

not agree with the experiments made on those of the Tamut eommMmtt 

and that it i» the result of a vital irritability acted upon by chraucal agmta. 

JSnd That the direction of the gieen ^^kcVa ol ^;^\j^ ^xsweda the li^ Is 

not the result of an attracdon ^^^Vj «o ca2i\«^ ^^T&sfis.^^\nD&K^ 
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oatwiirds of slipslems isdoe to tha doagatum of the celliilartiasiie hy en* 
doQZDOse of water and the resistance oC the catida. 4th. That the quantity 
or quality of endosmose is not influeneed by heat or light. Bth. That likht 
ia the only agent of the natmal position of the leaves^ and of their taming 
over wiien inverted. The blue rays are the most, and the red the least, 
aetive rays. 6th. That light does not act in this case by a physieal at* 
traetion or rqHilsion, propoiy so called. 7th. That the turning over of 
hwves takes pkoe sometimes by a torsion of the footstalk ; sometimes, by 
a (mriing of the flat part of leaves. 8th. Th^ bine ray appears to be tha 
most» and the red the least, active in operating the tnming over oi leaves^ 
9th. That the exhalation txf leaves is much increased when thdr inferior 
sui&oe is.exposed to lights 10th. That the decomposition of carbonie 
acid and the disengagement of oxygen gas are under the same circum« 
stanoea considerably diminished. 

INPLUENCB OP IJ6HT ON THE GROWTH OP PLANTS. 

Mr. R. Hunt, in his Report to the British Association, confirms the 
oondnsions, that seeds will not germinate under the influence of light 
separated from the chemical principle with which it is associated in the 
sunbeam; that gennini^on being dSected, and the first leaves formed^ 
Ught-^the luminous rays — ^become essential to the plant to enable it to 
aeerete the carbon obtuned from the carbonic acid of the atmosphere ; 
and that the increased action of the heat rays are essential ta insure the 
production of the reproductive elements of vegetable life. It is found 
tiiat the chemical principle of the solar rays is more active, rdativdy to 
heat and light, during &e spring, than at any other period of the year : 
that as summer advances this power diminishes and luminous force in* 
creases,whilst with the autumn both light and actinism are subdued, but the 
ealorific radiations increased. Thus we find the conditions of the light of the 
seasons varying to suit the necessities of vegetable life. The production 
of chlorophyl, or the colouring matter of the leaves, was shown to be due 
to tiie joint action of light and actinism ; the first being necessary to effect, 
the secretion of the carbon, and the latter for the oxidation of this depo* 
sited carbon. 



COLOURED GLASS IN THE NEW PALM-HOUSE, ROTAL BOTANIC OAKDBN, 
KEW. 

Mr. R. Hunt, in a paper read to the British Association, states^ tha( 
it has been found that plants growing in stove-houses often suffer firom the 
scorching influence of the solar rays, and great expense is frequently in* 
curred in fixing blinds to cut off this destructive calorific influence. Erom 
the enormous size of the new Pahn-house at Kew, it would be ahnost 
impracticable to adopt any system of shades which should be effective—* 
this building being 363 feet in length, 100 feet wide, and 63 feet high* 
Ji was, therdbre, thought desirable to ascertain if it would be possible to 
eat off these scorching rays by the use of a tinted glass* which ^ould not 
be objectionable in its appearance ; and the question waa, «& 1V& ^k»sc^* 
mtnd!dion of SirWm. Hooker and Br. lAnd&ey, a\^m\X«\. Vj ^^^^^o^* 
»af TFoodj^ &e., to Mr, Hunt. The o\>i«*^«*»Vi *'3iRR^.^^6»?^ 
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which should not permit those heat rays which are the moet active in 
scorching the leaves of plants to permeate it. By a series of experiments 
made with the coloured juices of the palms themselves, it was ascertained 
that the rays which destroyed their colour, belonged to a gUss situated at 
that end of the piismatio spectrum which exhibited the utmost calorific 

Cer. and just beyond the limits of the visible red ray. A great num- 
of specimens of glass variously manu&ctured were submitted to exa- 
mination, and it was at length ascertained that glass tinted green ap- 
peared likely to 6fiB9ct the object desired most readily. Some of the green 
glasses whidi were examined obstructed nearly all the heat rays ; but this 
was not desired, and from their dark cdour these were objectionable, as 
stoppinflT the passage of a considerable quantity of light, which was esseil- 
tial to the healthfid growth of the pLmts. 

Every sample of gkss was submitted to three distinct sets of experi- 
ments: — 1st. To ascertain, by measuring off the coloured rays of the spec- 
trum, its transparency to luminous influence. 2nd. To ascertain the 
amount of obstruction offered to the passage of the chemical rays. 8rd. 
To measure the amount of heat radiation which permeated each spedmeUf 
The diemical changes were tried upon chloride of sdver, and on papers 
stained with the green cdouring matter of the leaves of t^e palms tiiem- 
selves. The calorific influence was ascertained by a method employed by 
Sir John Herschel in his experiments on solar radiation. Tissue pmr 
stretched on a frame was smoked on one side by holding it over a smSkj 
flame, and then, while the spectrum was thrown upon it, the other surfiice 
was washed with strong sulphuric ether. By the evaporation of the ether, 
the points of calorific action were most easily obtained, as these dried off 
in weU-d£flned drdes long befDrethe other parts presented any appearance 
of dryness. 

By these means it was not difficult, with care, to ascertain exactly the 
oonmtions of the glass, as to its transparency to light, heat, and chemi- 
eal agency (actinism). The glass thus chosen is of a very pale ydlow 
green colour, the colour being given by oxide of copper, and is so trans- 
parent that scarcely any light is intercepted. In examining the spedaral 
rays through it, it is found thiat the yellow is slightly dinunished in in- 
tensity, and that the extent of the rod ray is affected in a small degree, 
the lower edge of the ordinary red ray being cut off by it. It does not 
appear to act in any way upon the chemical principle, as spectral im- 
pressions obtained upon chloride of silver are the same in extent and it^- 
lacter as those procmred by the action of the rays which have passed ordt- 
nary white glass. This glass has, however, a very remarkable action 
upon the non-luminous heat-rays, the least refrangible calorific rays. It 
prevents the permeation of all that class of heat-rays which exists bekrar 
and in the point fixed by Sir William Herschel, Sir H. Euglefidd, and 
Sir J. Herschel, as the point of maximum calorific action. As it is to 
this dass of rays that the scorching influence is due, there is every re»* 
son to conclude that the use of this glass will be effective in protecting 
thephmts; and, at the same time, as it is unobjectionable in point ol 
ooJour, and transparent to that i^imdi^Xe 'w\A.<dDL\&TUiOia»iY for the deffr> 
Iv^ment of those parts of the ]^katiA^\i d£i^»A^Qi^u«i)^xzB]ii^BnEK^ 



CHEMICAL 8CDCN0X. 18^ 

excitation, it is only partial] j so to tKe heat-rays, and it is opaque to those 
only which are the most injnrions. 

The absence of the oxide of manganese, commonly employed in all 
sheet glass, is insisted on, it having been found that g^lass, into the com- 
position of which manganese enters, will, after exposure for some time to 
intense sun-light, assume a pinky hue, and any tint of this character 
would completely destroy the peculiar properties for which this glass is 
chosen. Melloni, in his investigations on ladiant heat, discovered that a 
peculiar green glass, manufactured in Italy, obstructed nearly all the 
calorific rays ; we may, therefore, conclude that the glass chosen is of a 
similar character to that employed by the Italian philosopher. The tint 
of colour is not very different fin)m that of the old crown glass ; and many 
practical men state, that they find their plants flourish much better unde^ 
^;his kind of glass than under the white sheet glass, which is now so com- 
monly employed — AtAenaum, No. 1028. 

ON NTmiC MANNITE. BT V. 80BBEB0. 

Since the action of nitric acid on organic bodies has been studied, a ^ 
number of substances, of great interest to science, have been discovert ; .^ 
but the arts have hitherto acquired only fulminating-cotton, the &te of 
which is as yet uncertain. Whilst the question as to cotton is under 
consideration, M. Sobrero has announced another body which is 
folminating in the highest degree, resulting firam the action of nitric 
add upon mannite — ^the Nitric Mannite, the composition of which has 
been given by MM. Mores Domonte and Menard. 

Fnhninatiug Mannite possesses the property of detonating by the 
stroke of a hunmer with as much violence as fulminate of mercury, and 
produces, during its decomposition, sufficient heat to inflame gunpowder. 
As soon as the author was acquainted with this property, he set about to 
q>ply it, and prepared capsules with it, instead of detonating mercury, 
fbr the discharge of fire-arms, and a fowUng-piece was discharged by it. 

With respect to its use, the author has arrived at the following con- 
clusions :— 

1. Fulminating Mannite must always be cheaper than fulminating 
mercury. 

2. It is more conveniently prepared, and does not expose the work- 
men to the great danger which attends the manufacture of folminating 
mercury. 

It must be cheaper than fulminating mercury, because the price of 
Manna is not very high ; because in the prepartion of Mannite an un- 
eiystallizable residue is obtained, mixed with a little Mannite, which may 
be employed in medicine and the veterinary art as a purgative ; and be- 
cause, according to the analyses of MM. Mores Domonte and M^nard^ 
the mannite, in becoming nitric mannite, must increase considerably in 
weight (from 100 to 225). 

It is less dangerous in preparation and manipulation : in fact, the pre- 
paration is merely accompanied with the disengagement ot «at&!^^%:^\si 
of nitric add, 

Falmimting Mannite requires for detonatioii a N\s^«i&\^sw\sR^^ssb. 
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two hard bodies; heat graduaUy applied to it ftues and aftenmds deoom- 
poses it, bat without detonation. In fisct, it may be placed on paper and. 
tooohed with a red-hot coal, and fiued witibont detonation ; the paper on 
which it is put may be burnt, and it is decomposed without detonation. 

Lastly, Fulminating mannite is decomposed by the blow of a hammer, 
without, as far as appears, producing nitrons Tapours. It seems to be 
entirely decomposed into carbonic acid^ water, and azote ; beaidea whidi it 
ke^ mdefinitely, without underg(Hng decomposition.*— CoiNpto Mendiit, 
JuiUet 19, 1847 ; FhiloMpMcal Magazine, No. 208. 

NSW TEOVrO-ALKALI IN GUN-COTTON. 

Mr. R. Fobrett has discovered that the hyponitrous add in Gun* 
ootton is neutralized by an alkali, for which he proposes the name LiffMua^ 
and he believes that it opens a wide field for scientific research. 

Mr. Porrett suspects that in the natural decay of woody fibre firam 
leaves and rotting plants, this alkali is produced in combination widi 
acetic acid, and that the acetate of lignia so formed exists in the sap of aU 
vegetables ; further, that it is decomposed and deoxidated by Hght acting 
on the leaves and bark of trees, reproducing lignia for the aaajmilatioa 
and growth of the plant : its action also on the animal system deserves 
inquiry. 

N£W light for optical PURPOSES. 

Mr. Children, F.R.S., in a letter to Mr. Richard Taylor, in &e 
Philosophical Magazine^ describes a New Light, which he has obtained 
by throwing the flsine of spirit of wine on a surface of quicklime by a current 
of oxygen gas, something after the manner of lieut. Drunmiond's original 
experiment. The illumination by the flame of spirit of wine alone, how- 
ever, proved to be too feeble ; but by mixing a portion of camphine (spirit 
of turpentine) with it (which readOy dissolves in alcohol), in the propor- 
tion, by measure, of one part of camphine to eight parts of spirit of wine 
of the sp. gr. of '841 at 60° F. (equivalent to the spirit of commerce of 
60^, from which was obtained a light sufficient not only for dissolving 
views, but also for a microscope and physioscope, and peifectly firee from 
all danger, or even possibility of explosion. This was proved on a screen 
about 22 by 18 feet, and if it were twice as large, the light is quite 
capable of illuminating it brilliantly ; and it shows a microscopic object, 
magnified from half an inch to 80 feet, or 720 times, linear, with great 
distinctness and beauty. Measured by one of 'Wheatstone's j^otometers, 
this light was found equal to that of 76 of Brecknell and Turner's best 
platted-wick wax candles ; and in other trials with thoroughly well and 
recently burnt lime (an essential caution), it was found quite equal to 108 
or even 120 of the same candles. 

In these experiments, no portion of the rays from either of the lights 
was intercepted; the object being to ascertain the comparative illn* 
minating power of their entire sur&ces, and not their comparative inten* 
uties only. 

Were it not for the peculiar odo\a oi 1\l(& v^c»Sl«i TUB.^htha or coal-oil, 
tdiich to some persona is liiglily oitenss^^ «s^\:^\iu^^^raRa^^^](ls«.^V 
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miglit, when highly rectified, be advaQtageonaly sabstitated, in an econo- 
mical point of view, for the spirit of wine. Four ounces of camphor 
dissolved in a pint of that liquid, give, nnder the same drcumstance, 
nearly as brilliant a light as the spirit and camphine. 

The light from camphine alone is for a few seconds intensely brilliant, 
hot it is soon quenched in the enormoos mass of unbumt carbon, which 
partly condenses on the lime and partly escapes into the atmosphere ; 
filling the whole apartment with a dense and dmost suffocating dond of 
floating black particles. A sufficient and wdl-regulated supply of oxygen 
gas might perhaps remedy this defect. 

The apparatus consists of a copper hmip with two tubes lying dose to* 
gether, and each containing a wick formeid of flat cotton rolled up into a 
cylinder ; and a cylinder of lime, about three-eighths of an inch long and 
one-eighth of an inch in diameter, indosed in a thin copper case. The 
pipe conveying the oxygen gas from the gasometer termmates in a small 
jet, indining upwards, which lies between the two widcs slighty parted 
to receive it, and within rather less than one-dghth of an indi from the 
drcular disc of lime, and about one-fourth of an inch above the lower 
edge of the copper case. 

Mr. Collins, philosophical instrument-maker to the Boyal Polytechnic 
Institution, makes lanterns for dissolving views and microscopes, fitted 
up with the spirit and camphine Hght, and will be happy to show its 
effect to any gentleman who may wish to see it. His address is " 26, 
Francis-street, Tottenham Court-road," and at the Polytechnic Insti- 
tution. 



CHEMICAL ACTION OP LIGHT. 

Mr. Kilbuen, of Regent Street, has conmiunicated to the PWoso- 
phieal Magazine, No. 202, the following highly remarkable effects of the 
Chemical Action of light. 

I have been successful in obtaining well-defined photographic impres- 
sions on highly sensitive Daguerreotype plates, on which the object, 
when illuminated by a conmion dip candle, was impressed in ten minutes ; 
with the smallest fish-tail burner of coal gas in three minutes ; and by the 
oil lamp, viz., a solar lamp, in the same time. I indude each flame in 
the picture by which they have recorded their size, and to some extent 
their illumiuating power. 



INELUENCE of SUNSHINE. 

Mb. R. Hunt has conclusively established by experiment, that pre- 
dpitation takes place in all metallic solutions more rapidly in the light 
than in the dark ; all other drcumstances being the same, the luminous 
rays appear, however, to have nothing to do with the change. The pre- 
dpitation is as much suspended while under the full influence of the yellow 
ray as an absolute darkness ; but within, and even beyond the dimly lighted 
end of the spectra, the precipitation is very rapid. 
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nfFBOYED PH0T06KAFHC PROCESSES. 

The following are among the principal results of the past year ^-r 

Solar Uadiaiions and Coloured Me^, — Mr. dandet has found, that 
when the sun is rendered red by the vapours of the atmosphere, not only 
it produces no effect upon the Daguerreotype plate, but that it deslxoys 
the effect previously produced by white light. If the image of the red 
sun be taken in the camera obscura, it produces upon the Daguerreot^ 
plate a black image. By covering a Daguerreotype plate previousb 
affected by light, with a red, orange, or yellow glass, the radiation through 
these coloured media has also the property of destroying the aetlon pro- 
dnced by white light. The most interesting part of Mr. Clandet's pi^ 
refers to the fact, that after the destroying action of the red, orange, 
and yellow radiations, the plate is restored to its former sensitiveneaa ; 
so that, after having been affected by white light, and restored by the de- 
structive action of the red, orange, and yellow radiations, it is possible to 
Cduce a photogenic effect as upon a plate just prepared with iodine and 
mine. This alternate acting and destroying action may be repeated 
ad infinitum^ without altering the final state of the plate. This curious 
£act proves evidently, that in the Daguerreotype process, light does not 
alter the chemical compound on the plate, and that the affinity for mereuiy 
is the result of some new property imparted by the action of the rays <rf 
light. Mr. Claudet's experiments prove also, that the red and yeUow 
rays are endowed with a photogenic action of their own, which, as well as 
that of the blue and violet rays, gives an affinity for mercurial vapour. 
The photogenic action of the red ray is destroyed by the yellow, tlmt of 
the yellow by the red ; the red and yellow destroy the photogenic action 
of the blue, and the blue destroys the action of the others. The photo- 
genic, or the destroying, action of any particular ray cannot be continued 
by any other. It appears, therefore, that each radiation changes the state 
of the plate, and each change produces the sensitiveness to mercurial 
vapour when it does not exist, and destroys this sensitiveness when it does 
exist. — Froc. British Association; Literary Gazette, No. 1589. 

Coloured Photography. — Specimens by Mr. Kilbum have been exhibited 
to the Society of Arts. The colours are employed in the form of an im- 
palpable powder, which is made to adhere to the plates by amalgamation 
with the mercury composing the picture, and being finer than the grain 
of that deposit. The specimens exhibited had a miniature background 
composed of sky and landscape. This the author stated to be entirely 
new, and gives effect to the portrait by throwing the figure forward, de- 
stroying much of the metallic reflection, and admitting of as great variety 
as the subjects may require. 

The Chromotype discovered by Mr. Hunt is described as the most cer- 
tain process. It consists in washing good letter-paper with the following 
solution : — 

Bi-chromate of potash 10 tirnuna. 

Sulphate of copper 20 grains. 

Distilled water 1 ounce. 

Papers prepared with this are of a i^e yellow colour ; they may be 
kept for any length of time without Vnyaiy , wA «t^ ^>«%:s% ^Na&j ^t xjae. 
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For copying botanical specimens or engravings, nothing can be more bean- 
tifnl. After the paper has been exposed to the inflnance of sunshine, with 
the objects to be copied saperposed, it is washed over in the dark with a 
soLution of nitrate of silver of moderate strength. As soon as this is done, 
a very vivid positive picture makes its appearance ; and all the fixing these 
photographic pictures require is, well washing in pure water. 

Copying Brasses. — Mr. Alfred Taylor has described to the College of 
Chemistry, the application of Daguerreotpye to the copying of sepulchral 
brasses ; and exhibited a Daguerreotype impression of the rubbing of au 
ancient sepulchral cross of the time of Edward III. (1875) — and one of 
the best specimens of a sepulchral tablet extant. It was that of a priest 
represented in his robes ; the figure between five and six feet in length. 
The lines of the tool employed in engraving are as sharp, even in the 
most minute ornamental parts of the manciple and stole, as if the tablet 
were of recent date ; hence it admitted of a perfect copy being taken by 
the ordinary mechanical process of rubbing. From a copy thus taken on 
paper, the figure was transferred to a silver plate by means of Professor 
Highschoors camera. Although the figure in the silver plate is only about 
three inches in length, the minutest traces of the graver are brought out ; 
and every line is represented with the most perfect accuracy, including 
the remains of the old English inscription. 

Copying Writing, Dramng^ ^<?.-— M. Niepce de St. Victor finds, that 
if a sheet of paper on which there is writing or printed characters, or a 
drawing, be exposed for a few minutes to the vapour of iodine, and there 
be appUed immediately afterwards a coating of starch moistened by slightly 
acidulated water, a faithful tracing of the writing, printing, or drawing, 
will be obtained. M. Niepce has also discovered that a great number of 
substances, such as nitric acid, phosphoric acid, chlprurets of lime and 
mercury, &c., act in a similar manner, and that various vapours, particu- 
larly those of ammonia, have the efifect of vivitying the images which are 
obtained by photography. 

Copying Microscopic Objects. — Dr. Carpenter has exhibited to the 
British Association, numerous specimens of Daguerreotype and other pho- 
tographic copies of very delicate microscopic objects, peculiarly beautiful, 
and obtained by the solar microscope, the object being thrown upon the 
paper or the plate, instead of upon the ordinary screen. The minuteness of 
these copies was far beyond anything obtainable by the artist ; and the 
care with which they were produced, particularly on photographic paper, 
recommended this application of the art to the attention of naturalists. 

Iheing Photographs. — M. Begnault has laid before the Academy of 
Sciences, at Paris, some photographic specimens on paper, obtained by 
M. Blanquart-Evrard by a modification of the usual process. In the 
preparations hitherto described, one part of the process presented serious 
difficulties, viz. that of the use of gallic acid in order to produce the im- 
pression. It happened frequently that a proof taken in too mild a light, 
or of too large dimensions, could not receive the neceaaai'^ fQT^^ V^i^st^ 
disappearing — as it may be said — under the uniioiin. toVwct ^xoi^^is^ "^5 
the miitare of the gallic acid with the aceto^azolaJJfe ol «^s«x wJOG.H\\iv^ 
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the paper is imbued. After having ascertained that the gaDie add pro- 
daces this uniform colour on the impression only becaose it is oomhmed 
in small quantity with the aoeto-azotate of silver, M. BUmquart-Evrard 
removes all the difficultv by replacing the original mode of operating by 
a bath. After taking the proof from the camera obscura, he plunges it 
into a vessel of large dimensions, covered with a layer of one centimetre 
of gallic add of cold saturation. The bath is agita^ during the immer- 
sion ; and the action may be thus prolonged until the impresdon has ob- 
tained the necessary force to secure a good result. The proof is thea 
washed, and the gallic add is replaced by a solution of bromure of pota^* 
dam, or chloruret of sodium, in which it is left for about a quatet of an 
hour. — Jthenaum, No. 1050. 

Bestoration of Photographs, — Mr. Brooke has fbad that an inmnB- 
don made on paper prepared with the bromide ol potasdmn and mtrate 
of silver gradually passed away, so that at tlie end of ten or twdve boors 
veiy little evidence of actinic action eodd be detected. In preparing 
highly sendtive papers, Mr. Brooke has found that the addition of a yeiy 
sinall quantity of iodide of potasnum to the solution of bromide of potaa- 
sium very materially improves the sendbility of the preparation. 

GTJN COTTON. 

In the Tear-look of Facts, 1847, we gave a resumS of the Origin and 
Introduction of this new ezplodve power, together with a notice of the 
cldmants of the invention ; experiments to test its powers ; its analysis, 
and chemical constitution. Upon each of these heads we now give addi- 
tional investigations, undertaliea during the past year. 

M. Schdndein*s Analysis gives the following results : 

Experiment. Calculation. 

Carbon 27*43 28*1 

Hydrogen 8*54 8*1 

Azote 14*26 14*5 

Oxygen 64-77 64*3 

According to M. Ballot's analysis, pure xyloidine is composed of 

Experiment. Calculation. 

Carbon 37*29 37-31 

Hydrogen 4*99 4*84 

Azote 6-17 6*76 

Oxygen 62*65 62*09 

The slightest attention. Prof. Schonbdn says, will suffice to show that 
the compodtion of gun-cotton differs condderably from that of xyloidine; 
that it is a compound poorer in carbon and richer in oxygen than the 
discovery of Braconnot ; that consequently in burning, it ought to pro- 
duce more gas, have a greater explodve force, and leave less residue than 
xyloidine. 

The differences between these two substances are likewise displayed in. 

other properties : for instance, xyloidine, especially at a liigh temporature^ 

is dissolved by concentrated vinegar, and when water is added it separates 

sgmn unaltered ; gun-cotton is insoluble in this add. At the tempera* 

tare of boiling water, xyloidine disaolNeamV^^TOofeloric add (sp. gr. 1*12), 

fuid in nitric (sp. gr. 1'38) into a co\o\u:\e«&^(c^<^, ^V^osA^^tvi^ ^xsa^ 
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aeparafce zyloidme. 6iin-cott<m is entirdy indifferent to this add. 
Xyloidine mflames at a temperature of C. 180^ : gan-cotton exposed to a 
tCTiperatitre of 

21(P inflames instantaneously. 
900*" M At the end of 12 seconds. 
175» „ „ ao .„ 

150^ „ „ 12mmntes. 

I30« does not inflame at alL 

JV. SckdubeiH*s Spee^icatum. — Of the specificatioii of this patent 
(taken oixt in the name of Mr. John Taylor, of the Adeiphi,) the follow- 
ing is a correct abstract : — 

The patentee states that the inyention ccmsists in the mannHactnre of 
explosive oompomids applieable to mining purposes and to projectiles, 
and as substitates for gunpowder, by treating and cnmbining matters of 
vegetable origin with nitric and solphnric acids. 

The matter of vegetable origin which he prefers, as being best suited 
for the purposes of the invention, is cotton, as it comes into this country, 
ft«ed from extraneous matters ; and it is stated to be desirable to operate 
on the dean fibres of the cotton in a dry state. 

The adds are, nitric acid of from 1*45 to 1*50 spedfie gravity, and 
solphuric add of 1*85 specific gravity. 

The adds are mixed together in the proportion of 1 measure of nitric 
add to 3 measures of sulphuric add, in any suitable or convenient vessel 
not liable to be affected by the adds. A great d^ree of heat bdng gene- 
rated by the mixture, it is left to cool until its temp»atare fiill 60 or 50 
degrees Fah. The cotton is then inmiersed in it ; and, in order that it 
may become thoroughly impregnated or saturated with the adds, it is 
stirred with a rod of glass or other material not affected by the acids. 
The cotton should be introduced in as open a state as practicable. The 
adds are then poured or drawn off, and the cotton g«itly pressed by a 
presser of gli^ earthenware, to press out the adds, alter which it is 
covered up in the vessel, and allowed to stand for about an hour. It is 
subsequently washed in a continuous flow of water, until the presence of 
the aods is not indicated by the ordinary test of litmus paper. To re- 
move any uncombined portions of the acids which may remain after the 
deansing process, the patentee dips the cotton in a weak solution of car- 
bonate of potash, composed of 1 ounce of carbonate of potash to 1 gallon 
of water, and partially dries it by pressing, as before. The cotton is then 
highly explodve, and may be used in that state ; but, to increase its ex> 
plodve power, it is dipped in a weak solution of nitrate of potash, and, 
lasdy, dicied in a room heated by hot air or steam to about 150 degrees 
Fah. 

It is considered probable that the use of the solutions of carbonate of 
potash and nitrate of potash may be dispensed with, although actual ex- 
perience does not warrant such an omisdon. 

The patentee remarks, that nitric add may be employed alone in the 
manufiscture of explodve compounds ; but that, as fox «& Va& «si::^RscsKx^Rft> 
goes, the artide when so manttfiuiured ia uoft m ^gtw^ w^^W^oisssfe 
costly. 



196 TXAB-BOOK Of PACTS. 

When used, care should he taken to employ a much less mumtiiy hy 
weight, to prodaoe the same result, than of gunpowder ; and it has heiai 
found that three parts hy weight of the cotton produce tiie same effect as 
eight parts hy weight of the Tower-proof gunpowder. 

The cotton, when prepared in the manner hefore mentioned, may he 
rammed into a piece of ordnance, a fowling-piece, or musket ; or mi^ he 
made up into the shape of cartridges ; or may be pressed, when dunp, 
into moulds of the form of the hore of the piece of ordnance for which it 
is intended, so that when dried it shall retain the required figure: and it 
may also he placed in caps like percussion caps, and made to explode by 
impact. Lastly, the patentee states, that although he prefers the use (n 
cotton, other matters of yegetable origin may be similarly treated wif^ 
acids to form an explosive compound, and that acids of an inferior spedfio 
gravity may be employed. 

Improved Preparation, ^Mr. Coathupe has forwarded to the Chemi- 
cal Society , two specimens of Gun-cotton, with a view to illustrate the 
greatly increased explosive effects that are to be derived from a subse- 
quent inmiersion of the gun-cotton, when properly prepared in the ordi- 
nary way, in a saturated solution of chlorate of potash. Mr. Coathnpe 
states : — " Having experimented with solutions of nitrate of ammonia^ 
nitrate of potash, nitrate of soda, bichromate of potash, &c &c., for the 
purpose of increasing the explosive properties of this interesting sub- 
stance, T can affirm that none of the residts will bear the slightest com- 
parison with those obtained from the solution of chlorate of potash, either 
in rapidity of ignition or in intensity of flame. The process adopted for 
preparing the inclosed specimens was as follows ; viz. into a mixture of 
equal measures of strong nitrous acid and of oil of vitriol, spec. grav. 
1*845, the cotton was immersed and stirred with a glass rod during about 
three minutes ; it was then well washed in many waters, and dried ; a 
portion of it was then soaked for a few minutes in a saturated solution oi 
chlorate of potash, well squeezed and dried," 

Singular property of Chin-cotton Mixture, — Dr. Draper has made the 
following observations : — Lecturers on chemistry have known for a long 
time, that one of the best methods of illustrating the properties of car- 
bonic acid gas, is to evolve it from carbonate of ammonia by the action 
of monohydrated nitric acid. A dense white fume accompanies the gas, 
and marks all its movements in a striking manner. 

Commercial nitric acid fails to produce the same effect. It sets the 
gas free in an invisible state. But if a mixture of commercial nitric acid 
and oil of vitriol be used, then the dense fume is at once produced. The 
explanation seems to be, that the oil of vitriol, by retaining water, allows 
some of the carbonate of ammonia to pass off with the carbonic add in a 
dry state, and hence gives the gas a smoky aspect. 

But it is singular, that though oil of vitriol will, of course, decompose 
carbonate of ammonia very rapidly, the gas which escapes is transparent. 

Dr. Ellet, of South Carolina College, has published a process for pro- 

paring gun-cotton, which is, unquestionably, the greatest improvement yet 

m&de in the preparation of that exi[)Vo&v}e «Q^a%\»&»&. ^\% '^Ibxl is to sodc 

cotton in a mixture of oil of vitriol osi^ ^V^Vt^ v(A^^\sl^vS&.'-^'Qk^ 
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Tonghly from the adhering salt. Now, if this mixture of oil of vitriol and 
saltpetre be made to act on carbonate of ammonia, like monohydrated 
nitric acid, or common nitric acid mixed with sulphuric, it evolves carbo- 
nic acid in the smoky state. — PhUotophical Magazine^ No. 201. 

Explotion.^Mx. Ransome has proved, by experiment, that Gun-cotton 
will explode without the presence of oxygen, and also under the same cir- 
cumstances that carbonic oxide is formed, but no nitric oxide. — See Fhi' 
losopkiceU Moffozine, No. 198. 

Experiments in Blasting, — Several experiments have been made in 
railway and mining works ; we have not room for the details, but quote 
the results. Thus, in the Geeson cutting, near Stamford, on the Syston 
and Peterborough railway, through a hard freestone foundation, about five 
£eet thick, entire depth twenty-eight feet, experiments showed the aver- 
age powers of the gun-cotton to be iu the proportion of one of gun-cotton 
to six of gunpowder ; so that, where six holes are necessary when powder 
is used, only one hole is necessary when the gun-cotton is substituted, 
whereby a great saving of time, labour, and expense in all blasting ope- 
rations, whether in open cuttings, tunnek, or deep mines, is effected. 

In tiie slate quarries at Fenrhyns, the suitability of gun-cotton in 
blasting slate has been proved to be far superior to that of gunpowder. 
Thus, the huge mass of sixty tons weight was gently pushed from its 
firmly-bound bed by the explosion of only eight ounces of cotton, with no 
splintering of the slate. 

In some experiments made at the Washington Arsenal, United States, 
gun-cotton produced in the musket an eSeet equal to about twice its 
weight of good rifle powder. This cotton leaves a small quantity of a 
dark-coloared residuum in the musket barrel, extending from the breech 
to about half the length of the barrel; this residuum is easily removed 
by wiping the barrel with a rag. The combustion of the gun-cotton is 
unattended with smoke ; the report made by it is sharper than that pro- 
duced by gunpowder. 

AdwmtagesandDUadvantageaqfGun-eotton inFtre-Jmie, — These have 
been thus summed up by Professor Brande, in a paper read by him to the 
Royal Institution. The disadvantages are : — that the effects are less regu- 
lar than those of gunpowder ; that it is more dangerous, because infltun- 
ing at a lower temperature ; that it does not take fire when compressed in 
tubes; that it bums slowly in all kinds of cartridges; that guns and 
pistols must be altered to admit of its use ; that it is not adapted for the 
use of the army ; that the barrel of the gun is moistened by the water 
{ffoduced during combustion. The advantages, on the other hand, may be 
stated as follows : — Its extreme cleanliness, leaving no residue after com- 
bustion ; its freedom from all bad smell ; tiie facility and the safety of its 
preparation ; the possessing treble the force of gunpowder ; its explosion 
producing no smoke and less noise than that of gunpowder ; its filamen- 
tary nature admitting of its being used overhead in mining operations ; 
its not being liable (as a granulated substance is) to the accidents of leak- 
age ; its occasioning very little recoil. — Athenaum^ No. \Qi^. 

llie Board of Q^nance have definiUvely deddfidi «^xi<e\.N^^ «^^^^s^^ 
aftJiis explosive compound in the military aoii ik&Ntii «iem<cfii&. ^^^ ^s&ss. 
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objection (o it k the very low temperature at which it explodes. The mere 
heating of a gun fi:om a number of charges fired, in soooessioB, has hem 
foond sttflScient to caose an instant explosion of gon-oottcm. 

DETECTION OF COTTON IN LINEN. 

This sulject has frequently engaged the attention of oommereial men : 
many experiments have been made, in order to detect cotton-thread in 
linen ; many processes have been recommended, but none have hitherto 
proved satisftictory* 

Mr. 6. C. Kindt, in experimenting with explosiTe ootton, iiaz, ftc, 
observed that these two substances behave somewhat differently towards 
concentrated adds ; and although it has long been known that strong sul- 
phuric acid converts all vegetable fibre into gum, and when the Mtico is 
continued for a longer period, into sugar, M. Kindt found that cotton 
was metamorphosed much more rapidly by the sulphnrie acid than fiax. 
It is, therefore, by means <^ concentrated eufpktine acid that cotton nuiy 
be removed from linen when mixed with it; and this olgeet may he 
obtained by the following process :— • 

The sample to be examined must be freed as perfectly as poaaihle from 
all dressing by repeated washing with hot rain or river-water, boiling for 
some length of tune, and subsequent rinsing in the same w»ter ; its en- 
tire removal being requsite for the experiment to succeed. When it has 
been well dried, &e sample is dipped for about half its length into com- 
mon oil of vitriol, and k^ there for about half a minute to two nunntes, 
according to the strength of the tissue. The immersed portion is seen to 
become transparent. It is now placed in water, which dissolves ont the 
gummy mass produced from the cotton; this solution may he expe- 
dited by a gentle rubbing with the fingers ; but since it is not easy to re- 
move the whole of the acid by repeated washing in fresh water, it is advis- 
able to immerse the sample for a few instants in spirits of hartihom 
(purified potash or soda have just the same effect), and then to wash it 
again with water. After it has been freed from the greater portion of the 
moisture by gentle pressure between blotting-paper, it is dried. If it 
contained cotton, the cotton-threads are found to be wanting in that 
portion which had been immersed in the acid; and by eoontmg the 
threads of the two portions of the sample, its quantity may he wy 
readily estimated. 

If the sample has been allowed to remain too long in sulphmio acid, 
the linen threads likewise become brittle, or even eaten away ; if H were 
not left a sufficient time in it, only a portion of the cotton threads have 
been removed ; to make this sample useful, it must be washed, dried, and 
the immersion in the acid repeated. When the tissue under examination 
consists of pure Unen, the portion immersed in the add likewise beoomes 
transparent, but more slowly and in a uniform manner, whereas in tiie 
mixed textures the cotton threads are already perfectly transparent, 
while the linen threads still continue white and opake. The sulpfaurie 
acid acts upon the flax threads of pure linen, and the sample is even s(«ie- 
what toiQsparent after drying as lax «a\\i<& SAvi ^^nd. n^^^oa it« but all the 
ibreada in the sample can lie seen isL^bsk ii\vs^ ^^<ax»t«^ 
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Cotton stuffs containing no linen dissolve quickly and entirely in the 
acid ; or if left but one instant in it, become so brittle and gummy that 
no one will fail to recognise it as cotton when treated in the above man- 
ner. — Uebig^a Annalen; FkUoaophieal Magazine, No. 206. 

NEW TEST FOS ARSENIATES. 

Bk. R.B.TH01CS0N, in the Philosophical Magazine^ No. 208, notices 
a simple and quick method of testing minerals containing Arsenic in its 
various forms, phosphates, molybdates, vanadiates, &c. A few grains of 
the mineral to be examined are to be finely pulverized in an agate mortar 
and introduced into a test-tube, and boiled with bisulphohydret of ammo- 
nia for a few minutes. The mineral is partially decomposed ; the sulphu- 
tet of lead precipitates, while sulphnret of arsenic, &c., is dissolved by 
the excess of the re-agent. The tube is then allowed to stand at rest, 
and the supernatant liquor poured off or filtered. The excess of bisulpho^ 
faydret of ammonia being removed by evaporation, the yellow sulphnret 
of arsenic precipitates. A mdybdate is detected at once by the fine orange- 
red colour which the re-agent assumes when it is heated in contact with 
that mineral. 

A vanadiate gives a dark colour, but possessing less of the red shade 
than the molybdate. The liquor filtered finom the sulphuret of lead con- 
taining the vanadium in solution has a greoi colour, becoming blue by 
the addition of hydrochloric acid. Hence, it appears that arsenic dis- 
solved in bisulphohydret of ammonia does not alter the colour of that re* 
agent, while the liquor gives a precipitate of orpiment \rf concentration. 
Mdybdennm and vanadium, on the other hand, render uat reagent red- 
dish, and give brown precipitates by concentration. The liquor filtered 
from the sulphuret of molybdenum is colourless, or its hue is similar to 
that of the reagent, while the liquor derived firom the vanadium precipi- 
tate is green, 

Br. Thomson has succeeded in decomposing a sufficient amount of these 
minerals for quantitative analysis by the preceding process, when they 
have been carefully pounded and levigated. The process is particularly 
advantageous in the analysis of molybdate of lead, where the use of nitric 
acid for dissolving the mineral is objectionable in consequence of its ten- 
dency to form the molvbdate of molybdenum, and indiere hydrochloric 
acid, by producing a chloride of lead, renders the employment of an in- 
convenient quantity of water necessary. Br. Thomson has found this 
process for testing very convenient where it was desirable to use minute 
quantities of crystals, and where rapidity is an object in view, as in exa- 
mining a large collection of minerals of the preceding description. 

The bisulphohydret affords a simple distinguishing test between metallic 
arsenic and antimony, when spots have been received on porcelain by 
Marsh's process. Arsenic dissolves in the reagent, and leaves a yellow 
stain by evaporation. Antimony dissolves and leaves an orange stain. 
For this experiment it is convenient to use the inside of the cover of a 
poscelain crucible. 
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ZOOLOGY. 

COLONIZATION OP AMEAICA AND P0LTNE8IA. 

If any ethnographic similitudes do exist between America and Poyhiesia, 
they may be safely considered as common results of one and the same 
cause. Though the new world most have received inhabitants from the 
old, across the strait which separates them, just as certainly as if the two 
were connected by an isthmus, yet it might, in all probability, have re- 
ceived others, and those too, in more regular and continuous streams^ 
along the chain of stepping-stones, which extend from China to the north- 
west coast, comprehendmg Japan, the Kurile Islands, and the Aleutiaa 
Archipelagos ; and to show that this supposition is &r within the limits 
both of possibility and probability, a Japanese junk, such as has been used 
since the first settlement of this country, lately found its way to the west- 
cm shores of the new continent, with a living crew on board, and without 
the aid of any intermediate place of refreshment or rest. In a word, 
America and Polynesia appear to have been chiefly, if not solely, colonized 
from one and the same general region of Eastern Asia. — NarroHoe qf a 
Joumetf round the World, by &r George Simpson, vol. ii. 



ANIMALS OF THE OLD AND NEW WORLD. 

Mr. J. W. Bawson observes, (in Jameson's Journal, No. 84,) "It 
may be remarked, in general, that there is no animal, ftequenting in Eu- 
roi)e the cultivated grounds, and either beneficial or noxious to man, which 
has not indigenous species in America, an exact representative, filling its 
place in the economy of nature, and often, in a natural historical point of 
view, closely related to it. This results fi:t)m the general sameness of ar- 
rangement in the system of nature in the old and new world ; and if 
studied in its details, would form a subject of great interest to the zoolo- 
gist and physical geographer." 

LOST SPECIES OF ANIMALS. 

M. Marcel de Serres, in a paper communicated tothe^t^^^i^^ 
Universelle, observes that if we adopt the interpretation admitted by a 
great number of Bible commentators, the Lost Species of Animals would 
be those which were destroyed by the deluge, as mentioned in the 2l8t, 
22nd, and 23rd verses of the eighth chapter of Genesis. There is no need 
of very extraordinary causes to produce the destruction of a great number 
of living species, since there are many belonging to the existing creations^ 
and of which we now find no traces on the ^rth, although certun of them 
were seen in times not very distant from our own. 

Such is the case with the Dodo, which was seen in 1616, in the Island 

of Mauritius and in Bourbon, and of which some remains exist in tito 

Museums of London, Oxford, and Leyden*. We no longer find this bird; 

and since that time it has not been, obaervedi c^vihsxe. The race is now, 

* Jt ereo appears that the Paris M.u«eum c!(mt«SaA«»i&ftT«uMnA^\\» 



zooLoeT. 201 

therefore, extinct, as appears to be the case with that of the gigantic 
homed stag. 

Yet, this nuninant was represented in the pictures of ancient Rome, 
and, according to the writers of antiquity, it was sent from England on 
account of the delicacy and excellence of its flesh. The same animal was 
known to Oppian, Jonston, Aldrovandus, and Munster, who appear to 
have seen it idive ; the latter even pretends that he ate of it, which would 
prove that the species was not extinct in 1550. 

The bone of a gigantic stag, presenting a callosity produced by a pointed 
and cutting instrument, and found by Mr. Hart in the Vale of Amo 
in Italy, confirms the report of these writers, or, at least, demonstrates 
that the destruction of this animal has taken place prior to historical 
times. 

The Dinomes are likewise birds of which we know no representatives 
now living. They belong, however, to our epoch, for their nests have 
been discovered on the coasts of New Holland. These nests are as re- 
markable for their dimensions as the birds which construct them. These 
animals evidently belong to the existing period, for the natives of New 
Zealand have preserved the recollection of them, and name them Moa, 

It is even possible that the ancients may have represented the Dinomes 
on their monuments, and that these birds are no other than the gigantic 
cranes mentioned in the legends of eastem nations. M. Bonomisaw, upon 
the tomb of an officer of Pharaoh belonging to the fourth dynasty, a bas- 
relief on which birds of this kind were represented, the dimensions of 
which were very large*. 

No doubt, the disappearance of those species which lived not long since, 
may appear at first sight very extraordinary, but it is easily explained 
when we attend to tiie organization of these animals. The Dodo, for 
example, which was formed neither for running nor flight, could not 
escape from our pursuit. The size of the gigantic stag prevented it, in 
like manner, evading the attacks which were made upon it. The estab- 
lishment of Europeans in the island of Mauritius has thus been the prin- 
cipal cause of the disappearance of the Dodo, just as the clearing away of 
the forests which covered the £eu% of ancient Germany has occasioned the 
loss of one of the most remarkable animals of our world. 

Many of the animals flgured or sculptured on the monuments of anti- 
quity, and uniting conditions which render their existence possible, have 
no longer representatives, as is also the case with certain species buried in 
the ancient catacombs of Egypt. Geofiroy Saint-Hilaire has sought in 
vain in that country for traces of the two crocodiles which he found em- 
balmed in the Egyptian tombs. These two races, named by him Croco- 
dUus lacunosut and CrocodUut camplanafug, are still to be sought for 
among the living races. 

There is no need, therefore, of extraordinary causes in order to destroy 
certain species ; it is sufficient to bring about this result, that the species 
cannot escape our pursuits, nor defend themselves against our attacks. It 
is obvious that they become extinct so much the more «i^e»3iL^ ^ \2&sss. 
fecundity be inconsiderable, and the number oi ^«s^\i\^ «x<c»^ ^^dsX ^ 
* See JBJbl. Univ., yoX. Wm.« p. ?»&. 
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births. The loss of a species maj, therefore, depend <m the Bim{dest eir- 
comstances, and be the effect of causes by no means beyond the ordinary 
eonrse of tldngs. — See the paper entitled " On the Question — ^Is there 
Identity between the Species of the Secondary and Tertiary Formations P" 
in Jameson's Journal, No. 84. 

EEPRODUCnON OF ANIMALS. 

Dr. Allen Thomson has communicated to the Royal Society of SdiB- 
burgh, a paper of observations upon the occasional Beproduction <^ the 
common green polype of fresh water {hydra vmdis) by means of fbcui- 
dated ova ; and in particular, upon the existence of spermatic and ovige- 
rous capsules in the same individual. For the details of this paper we 
must refer the reader to Jameson's Journal, No. 84 ; but quote the fal- 
lowing reflections suggested by the inquiries : — 

"With many others of the same kind, they point out the multitude of 
the resources of Nature, and almost lavish expenditure of her care ia 
Tm>viding secure means for the continuance of the species of animals. 
They call our attention to the remarkable feet of the existence of two 
distinct kinds of generative elements, even among the simplest of anlmah. 
They thus add probability to the view deducible from an extended eonsi- 
deration of the recent observations in the vegetable as well as the animal 
kingdom, that in no instance is a new organized structure, under the toirm 
of an ovum, seed, or spore, separated from a parent, and made capable 
of producing a new being, without the concurrence of generative elements 
of two kinds — one of these being itself a cell, or in a vesicular form ; 
the other being a peculiar product of cell development, and most fre* 
quently assuming the form of minute filaments endowed with a power of 
rapid vibratile motion. Lastly, in contemplating the alternate production 
of buds and ova from the same situation in these polypes, they suggest 
the interesting speculative inqniry whether the concurrence of a male 
element is necessary to give fecun&ty to the germ of a mere bud — a view 
in regard to which, although some circumstances appear to give a show 
of probability, the want of sufficient observation forces us in the mean- 
time to suspend our judgment." 

ANATOMICAL SESEABCHES ON THE BRILLIANCY OF THE ET£S IN CER- 
TAIN VERTEBRATA. 

M. Brucke, in a preceding Memoir {Mull, Arekh, 1844), has en- 
deavoured to discover the use of the bdtonnets of the retina. It is known 
that distant vision results from this, that all the rays of light emanathig 
from a point of space, again converge on a point of the retina. In order 
to satisfy this condition, it is necessary that the luminous rays whidi 
have traversed the expansion of the optic nerve should either be entinly 
absorbed by the choroid, or rather reflected in such a way as again to 
strike with precision the nervous fibre they have already traversed. He 
choroid, by its black colour, is eminentiy fitted to absorb the lomiBom 
rays. This absorbing power is, probably, increased by the inequality el 
its Bwrface, caused by the pre&ence oi tTvn&'^iKKsc^. bdicmiietc and weir 
conical prolongationB winch ■pcndwte\»Vw«sft.VJbft ^^^^\ ^^^^tsgstsa^. 
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Bat, in certain yeitebrata» we find a tapetum which, &r from absorbing 
the light, reflects it sti-ongly. In this case, these batonnets, arranged as 
they are perpendicularly to the snrface of the retina, serve perhaps to 
insulate the rays of light, and to direct them, after their reflection from 
the tapetnm, eiactly on the same fibres which they have traversed. We 
can thus understand why the tapetnm does not iig'ure vision, and why 
the animals whose eyes are provided with it have need of less light than 
others. The light, in &ct, traverses the nervous expandon in animals 
with a black dioroid only once, while it traverses it twioe in animals 
with a tapetum. 

The memoir, the little of which has been given above, is a continuation 
<^ the first. The author first studies the colour of the refiection'from 
eyes with a tapetum. This cobur varies considerably. Seen in the 
evening by the Ught of a torch, the reflection in the eyes of a dog passed 
snocesavdiy from reddiah-brown to fire-red, to blue, green, light yellow, 
white, and even, in some dogs, to violet. These variations in colour are 
periiaps owing, in some measure, to the injection of a greater or lest 
quantity of Uood into the choroid, but particularly to the changes in ad- 
justment of the animal's eye. 

In the Mammifera, the tapetum is a membrane distinct from the cho- 
roid. It contains no vessels ; it is traversed only by the blood-vessels 
which unite the two layers of the choroid between which it is found. 
In Ruminants, Pachyderms, some Marsupials, and Dolphins, the tapetum 
is fibrous, and composed of undulating fibres, smooth and transparent. 
But the tapetum of the dog and cat is very different ; it is a cellular 
tissue. It contains no fibres, and is composed of cells more or less 
hexagonal, and with a transparent nucleus. In the dog the diameter of 
these cellB varies from 00008 to 00018 of an inch (0022 to 0049 
millim). 

The author has not found this tapetum in the eye of birds or reptiles. 
In fishes, the tapetum is composed of cells, in which are arranged crys- 
tals, which give it a silvery reflection. These cells are elong^ited and 
flattened; their largest diameter is four times greater than that of the 
tapetum of camivora. 

Lastly, M. Brucke gives the comparative anatomy of the tapetum in 
the different orders of Mammifera and fishes in whidi he found it. — 
Jameson* 8 Joumalt No. 84. 

CAUSE Of 8£A-SICKir£S8. 

M. Pellerin has read to the Academy of Sciences, at P^ffis, a paper- /^ 
ML Sea-Sickness. He begins by showing that there is no foundation for \/ 
the two opiniona which a^bute this malady either to a congestion of the 
fanun or to a commotion in the abdominal viscera caused by the motion 
of the vessel. According to him, sea-sickness is to be attributed to the 
derangement in the circulation of the blood by the alternate rolling and 
heaving of the vessel. The result of this, he says, is not a congestion of 
the braui) as stated by Wollaston ; but it is, on the oonttaxY) ^^^ns^^ 
•ome of the blood required to keep up a atimdh&a «1 \^ Ti<sn^T>& <:ssc^s&« 
Wbtft iaMtm gm-uckaeaa resembles whait is tce^QAiiVX^ i<^\.\isii&!^^^a^^ 
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after a letting of blood when the patient stands or aits, vis.,— 4i diq^- 
tion to Tomi^ or actual vomiting. 

700D OF THE MASTODON. 

PsoF. 6bat has stated to the Boston Natural History Society, that 
there had been recentiy placed in his hands specimens of earthy matter, 
filled with finely broken fragments of branches of trees, which were said 
to have been found occupying the place of the stomach m the skeleton of 
the Mastodon exhumed on Schooley's Mountain, N. I., and lately ex- 
hibited in Boston. As similar observations are said to have been made 
in several instances, Professor Gray was induced to examine the snbstaBoe 
brought to him. The wood evidentiy consisted of branchlets of one^ two^ 
and three years old, broken, quite umformly, into bits c^ half an inch or 
80 in length, with only now and then traces of the bark remaining on the 
wood. The wood was not at all fossilized, and was but slightly decayed. 
Prom the appearance of the branchlets examined, Professor Gray infened 
that they belonged to some coniferous tree or ^irub, and probaUy to a 
kind of spruce fir, rather than to a true pine. This inference was bonie 
out by the examination of thin slices of the wood by the microscope. 
The woody fibre was very beautifully and distinctiy marked with the 
circular discs that are characteristic of all coniferous wood. The stmo- 
ture agreed quite perfectiy with that in similar branchlets of the oomnum 
hemlock spruce. — American Journal of Science^ &c. ; Jameton't Journal 
No. 85. 



PACHTDEBMATA AND AUHINANTIA. 

The Prince of Canino has made to the British Association, some 
general remarks on the classification of Mammalia; more especially in 
reference to Prof. Owen's views of the connexion between the Pachyder- 
mata and Ruminantia. He was sure he only expressed the feelings of 
a great many continental naturalists, when he said that he was sorry that 
Prof. Owen had come to this conclusion ; although, if truth compelled 
him to give up the old order Ruminantia, he would do so. So strong 
were the characters which connected together this order, that lUigcr 
thought it might even be reduced to a genus. 

Prof. Van der Hoeven stated that the peculiar character of the stomach, 

the general form of the skeleton, the form of the condyles of the jaw, 

and the nature of the teeth, seemed to connect the Ruminantia so stronglj 

together as to render their fusion with any other order almost impossiUe, 

Prof. Owen remarked, that if we confined our attention to existing 

forms of animals, we might arrive at the conclusion of Prof. Van der 

Hoeven ; but it was when we studied extinct forms that we saw our 

ground giving way. He then pointed out the fiict, that in the Camelida 

and MoschidfiB there was a departure from the normal type of the stomadi 

in Ruminantia, approaching, in fact, the character of that of the Peoonu 

^ Although the number and character of the teeth in the adult forms of 

^ Jtnminantia differed from those of the PachydemuUay yet, when we ex* 

amined the young of many of t»iiQ '£l\mmsi8Ji\S»^ ii^ {Q\md there a departon 

&om the adult type, and an ap^^ioan^ V^ ^i)^ ^1 '^^i^^sKaa^ ^^^^^Bb^ 
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Cnvier had placed the fossil genus Anoplotherium amongst Paehydermata 
on account of its divided or double cannon bone ; but eren this character 
had been observed by Dr. Falconer in the Rominantia in a species of 
Moschus. 

0STE06BAPHT OF THE RHIN0CKB08. 

M. DE Blatnyille has published the twentieth part of his great work 
on the Osteography of the Yertebratse ; or, an Iconographic Description 
of the Skeleton and Dental System of the Five Cksses of Vertebrate u 
Animal. This number contains the Natural History of Rhinoceroses. 

These animals form so distiuct a genus, that we rarely find errors in 
the generic determination of their fossil bones ; but the case is not the 
same with regard to the discrimination of species. If we adopt as real 
an that have been indicated, we must believe that, during the conclusion 
of the tertiary epoch and the commencement of the ^uvian epoch, at 
least eighteen species of de Rhinoceros inhabited Europe ! Extensive re- 
searches continued during three years, and the comparison of a great 
quantity of bones, have convinced M. de filainville that the number must 
be greatly restricted, and that the greater part of these species had been 
established without sufficient grounds. We shall not attempt to give in 
this place an extract of the numerous anatomical and odontographic de- 
tails contained in this voluminous memoir ; we shall merely point out 
the principal conclusion to which the learned author has come with 
regard to the number of species, and their geographical and geological 
distribution. 

M. de Blainville admits five living species as indisputable ; two of 
which are African — ^the rhinoceros of the Cape {Rh, bicomis), and the 
eamus rhinoceros of Southern Africa (Rh. simus) ; three are Asiatic — 
the rhinoceros of India {Rh. unicomis)y the rhinoceros of Java, with one 
horn and f incisors {Rh. Javanua), and that of Sumatra, with two horns 
and probably -^ incisors {RJi. SumcUraniut). Some authors distinguish 
two other African species, which M. de Blainville considers imperfectly 
diaracterized. Some accounts would likewise lead us to believe in the 
existence of a rhinoceros in Africa with one horn, which would form 
another species to be added to the preceding. 

Among the fossil rhinoceroses, M. de Blainville admits but three 
European species as certain. The first is the rhinoceros with partitioned 
nostrils {RJi. tichorhinns). This species, destitute of incisors, had three 
toes on each foot, the cranium elongated, the nostrils separated by a bony 
partition ; its nose was provided with two horns ; its molars approached 
those of the Rhinoceros camus, its bones were short and strong, and its 
body covered with hair. M. de Blainville remarks on this sulgect, that 
these hairs have sometimes been erroneously described as forming a long 
and thick fur, but at most they did not exceed three lines in length. Rh. 
tichorhinus is found in the deposits formed during the diluvian epoch. 
It is probable that it inhabited Siberia, and the greater part of Europe. 
This is the species which has been found preserred.m\2cL<&\K&Ql^^'^^^)^ 
of Asia. 

The second spedea is the rliinoceros with, uofiton^a tioV. ^gw^^afif^^ v**^* 
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lepiarJUmu), which had pernstent indson, but ooneeded in the gBBtt, 
^Iree toes on each foot, two horns, an elongated cranium, and sLender 
bones. We must unite with it the Bk. MotupesuUantu of M. de Serres, 
and megarhmus of ChristoL This ^edes, which is not so well duurao- 
terised as the preceding, has been found chiefly in the superior tertaaiies 
of Italy and the South of France. M. de BlainviUe likewise refers the 
bones found in caverns in the South of Eranoe to Mh* Uekorhimui, while 
those of the North and of Belgium contain only the remains of the pre> 
ceding species. 

The third species is the rhinoceros with incisors {fih, inemvus), eha- 
racterised by i salient incisors in the two jaws, four toea on the antoior 
feet^ flat metatarsi, &c. It would appear that the nude bcnre two horns, 
and that the female was destitute of these appendages. The latter, for 
this reason, has been made the type of the genus Acerciherium of M. 
Kaup. The JSJt, incisvnu is found in the middle tertiary formations, and has 
been described under many names. It will probably be found necessary to 
refer to it all the species found at Eppelsheim, such as the JS. OoUyusm, 
Schletfermacherit Merciii, &c., all those found at Sansans, thoae of Avaray, 
of Moissac, and Auvergne, d^cribed under the names of eliUut, &c., the 
R. nUnutus of Cuvier, found in ihzfaluHs, &c. 

With regard to the fossil spedes round oat of Europe, M. de Blainville 
mentions a rhinoceros discovered in the tertiaiies of India, and whidi, 
perhaps, does not differ fi:om B. unicornis. The pretended rhinoceros of 
the Alleghanys has been described from a body which is altogether artifi- 
dal, and is a gross imposition. 

In short, rhinoceroses have not existed during the whole commence- 
ment of the tertiary epoch, for the eocene formations yield no trace of 
them. They have appeared, for the first time, in the middle or miocene 
period, daring which the B. incitivus has inhabited the greater part of 
Europe. Towards the close of the tertiary epoch this spedes has been 
replaced by the BA, leptorhinw, and daring the diluvian epoch, it is the 
Bh. ttchorhinus which has been the most abundant and most widely dif- 
fused. In the present day, rhinoceroses do not exist in Europe, and are . 
only found in the warmest countries. We find two (perhaps three) spe- 
cies in Africa, one spedes in Continental Asia, and two in the Sunda 
Islands. America and New Holland have not any at present, and do not 
appear to have possessed any in the epoch anterior to our own. 

With respect to the zoological relations of the spedes, we may form 
them into three groups. The first will contain the Bh, bicomia and 
timtUy among the living spedes, and Uchorhinua and leptorhint a among 
the fossil ; the second, the living rhinoceroses of Asia ; and the third, the 
fossil Bh, inciskms, — Supplement h la BibUoth, Vniver, de Genhe; 
JaanesorCi Jaumalt No. 84. 



THE AUROCHS, 

Presented to the Zoological Society by the Emperor cfBuuM. 
The existence of the Aurocha, Zubr, ot European Bison, which onoe 
roamed over all the woodland d\stt\cUot ceoLXx^^To^^^i^^sJ^^ViSs^uL 
oar Own island was contemponxy ^^ ^i^^ «NicaRX.twi» ^^\&Aa^cAss^« 
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Elepbuit, and Rhinoceros^ it iiair confined to the forest of Bialowicza, 
in the government of Grodno. In this last asylum, it is carefolly pro- 
tected by the Imperial Government, whose stringent enactments alone 
have saved it firom extirpation. To our scientific readers it will be 
scaredy necessary to advert to the pecoliar interest which attached to 
this animal. To those who are desirous of information as to its former 
pUce in the Fauna of this country, we recommend a perusal of Professor 
Owen's " History of British Fossil Mammals," pp. 491-497. Its nearest 
ally in the existing animal kingdom is the American Bison, of which there 
are two fine adult examples in the collection of the Zoological Society ; 
but firom this it differs in several very marked peculiarities. 

When we consider the wide diffusion of that love of Natural History 
which originated among Englishmen in the works of Bay, and was fos- 
tered by Gilbert White and his successors, we are scarcely too sanguine 
in believing that this unique gift of His Imperial Miyesty will not &Q to 
be appreciated as generally as it deserves. We are informed, on good au- 
thority, that, with the exception of one instance, which occurred about 
three hundred years ago, these are the first individuals of this species 
which have ever lived in captivity ; and the experiment which has suc- 
ceeded so admirably was only attempted by M. Dolmatoff, the master of 
the forests in Grodno, in consequence of His Imperial Mfgesty's desire to 
mark his approbation of what he saw in the establishment of the Zoolo- 
gical Society, during his brief stay in London in 1845. 

It only remains for us to add, that the young male and female above 
mentioned were captured in the summer of 1846, and are now about 18 
months old. They were transmitted to Memel in charge of one of the 
Imperial under-foresters, and delivered there to a keeper on the Society's 
establishment, who was dispatched to meet them in August last. On be- 
ing liberated from their long confinement, they exhibit^ a degree of acti- 
vity which reminded more than one of the spectators of the action of the 
Gnu, a singularly bovine form of antelope, of which an unique specimen 
once graced the Society's menagerie. 

The extent of the Garden in which the Society's collection is placed 
prevents the casual visitor firom forming an accurate estimate of its 
riches. We were surprised to learn that, in the Parrot-house alone there 
are upwards of sixty species of that exotic family, besides several rareties 
kept there for convenience which belong to other groups. The total 
number of animals considerably exceeds 1100, and affords the most com- 
plete aid to the study of General Mammology and Ornithology, which, 
perhaps, was ever collected together at one view. — lUustraied London 
News, No. 285. 



THE CAPRA PUDU AND EftUUS BISULCU8 OP MOLINA. 

Molina, in his essay on the Natural History of Chili, has referred to 
the genus of goats, and describes, under the name of Ca^a pudu, a small 
ruminant which systematic authors have had difficulty in referring to its 
true genus. This animal, named Fenado by the Spaxuax^, \\a& %ws»;»^- 
dvely been regarded as a goat, a sheep, and an. «n\A\o^. iO^. ^v^ %^ 
Gerraia shew in this article that it is a small ataig «i£^<^ \a VXsl^ Oenms 
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nfM and nemoriva^, and that it is probably the same spedea as the 
female which lived in the Zoological Gardens of London, and whidi has 
been described by Bennett under the name of Cermu AumUis* 

The same work of Molina contains some details respecting an animal 
which this author names the Oemul or H^us biseulw. His description 
shews that he has no reason for referring it to the horse tribe, and the 
mammifer indicated by this name is, like the preceding, a true stag, but 
of much larger size. It approaches the Cervus anUsumns found by M. 
D'Orbigny in the Bolivian Andes, and it appears to form a new species, 
which the authors of this memoir name Cervus Chiliensis, 'Diese same 
naturalists are of opinion that it is necessary to add two others, the Cenut 
Spinotus and C. Ooudotti, to the list of species now known in South 
America. M. Gay will describe their characters in the mammalogiad 
part of the History of Chili, which is publishing in the Spanish hinguaga. 
— MM, Gay and F. Gervais ; Ann, des Set, Nat, 

BAEEDING OTTERS. 

There have been read to the Zoological Society, the following notes on 
the Breeding of Otters, in the Society's Magazine, by J. Hunt, head- 
keeper. Two young otters were first observed on the 13th of August, 
1846, when apparently five or six days old, and about the size of a foil- 
grown rat. The mother was noticed to move them, when about sixteen 
days old, from their den to another, which had been supplied with firesh 
straw, at the opposite end of the inclosure. This operation, which was 
repeated whenever their bed required renewal, she accomplished by pushing 
them before her on a little straw. On the 26th of September they fol- 
lowed their mother into the water ; swimming, like dogs, with their heads 
above the surface. On the 22nd December, the young ones got into the 
pond when but half filled with water, and were unable to climb out up the 
perpendicular sides. When they had remained in the water some mmutes, 
the mother seemed anxious to get them out ; and made several vain at- 
tempts to reach them from the side of the pond. She then plunged 
into the water ; and after playing with one of them for a short time 
she put her head dose to its ear, as if to make it understand her 
intention, and then sprang out of the pond, while the young one clung 
tightly by its teeth to the fur at the root of her tail. Having landed it, 
she rescued the other in the same manner. — Jthenaum, No. 1014. 



NEW CETACEA. 

Mr. J. E Gray has described to the British Association, two new spe* 
cies of Cetacea. The author stated that our present knowledge of the 
Cetacea was imperfect ; as few points of generic or specific value had been 
noted in the descriptions and drawings of the various whales that had. been 
found in different parts. He believed that a greater number of speeies 
would be found to exist, were this point inquired into. Even with regnd 
to the whale that furnished whalebone, those artizans who worked in it 
knew that the whalebone from Greenland was a much better aitide than 
that from the Cape or from the soxxWi %e«A \ vgl^^^^islq ^os^'B&tlon existed 
among naturalista, as to the spedea vi\siOQL^tvi^\ie«i\)jsk^'«\«ij^T». '^^ 
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believed, from a comparison of the strDctnre of the yertebree of the whale 
now in the Ashmolean Mnsemn with one in the British Mnsemn, that a 
specific difference existed, although they were thought to belong to the 
same species. He concluded by describing as two distinct species two 
whales which had been originally separated by Sibbald, but afterwards 
united by Cuvier, under the names of Balanopkoca Sibbaldii, and JB, 
antiquorum. 

In answer to a question from Mr. Duncan, Mr. Gray stated that he 
could identify five species of British Cetacea, besides those described — 
BcUana enyttacetuSy Phyaeter BoopSy P. mtiseultu, and Megapteryx lon- 
gimana. The Prince of Canino objected to the use made by Mr. Gray of 
dd names applied to new species, as likely to mislead. It would be better 
to leave the old names unused than to apply them to new species. Mr. 
Gray stated that many species of whales might be known by the parasites 
which inhabited their bodies. He believed it impossible for the whales 
of the south seas to cross to the north seas. The Bev. Dr. Scoresby stated 
that the distribution of whales was determined by their food. Whales 
travelled slowly — at quickest, certainly, not more than six or eight miles 
an hour. The young differed in appearance from the old ones, which 
might account for the want of an accurate knowledge of their external 
characters. 



THE JOHN-CEOW VULTURE. 

From a Memoir of this Vulture, {'Purkey buzzard^ Wilson ; Cathartes 
Aura, Vultur Aura, Linn. ; Cathartes Jura, Hh'ger,) by R. Hill, Esq., 
of Spanish Town, we gather that the common opinion is erroneous, which 
attributes to this bird a confinement of appetite to flesh in a state of 
decomposition. Flesh is his food, and that he does not pounce upon living 
prey, like the falcons, is because his structure is not adapted for predatory 
war&re, and not because he refuses recent and even living flesh, when in 
his power. If the John-Crow vulture discover a weakling new-bom pig 
apart from the rest, he will descend, and seizing it with his beak will en- 
deavour to drag it away : its cries may bring the mother, but before 
she can come, the vulture gives it a severe nip across the back, which soon 
ensures the pig for his own maw. If a large hog be lying in a sick con- 
dition beneath a tree, the vulture will not hesitate to pick out its eyes, 
having first muted upon the body, that it may discover whether the 
animid be able to rise ; the contact of the hot feeces arousing the hog 
if he be not too far gone. Cattle also he will attack under similar circum- 
stances. One of Mr. Hill's servants oncfe saw a living dog partly devoured 
by one. The dogs of the negroes, half-starved at home, " bony, and gaunt, 
and grim," if they discover carrion, will gorge themselves \mtil they can 
hardly stir, when they lie down and sleep with death-like intensity. A 
large dog thus gorged was sleeping under a tree, when a John-Grow de- 
scended upon him, perhaps attracted by the smdl of the carrion which the 
dog had been devouring, and began tearing the muscles of th& t\^^\ ^ 
actually laid open a considerable space before t\xe \»oox wsMossJL^^^tvwsj^ 
bjr the pain, and started up with a lio^l oi wgou^. 'tVi^ ^o^ssA ^^e* 

P 
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dresfled, but the dog soon died. — 1^ Birds ofJamaieat iy PMUp Eenry 
Oorte, 

HUXMiKG Bums. 
Thebe have been described to the Zoological Society, the " chaonieter* 
of fifteen nnpublished species of Trochilidse in the coUection of the tate 
Mr. Loddiges, from his MS. noteSj'described by M. Bourder." M. Bomv 
cier having visited this conntiy for the purpose of completing his aequain^ 
tance with the Hamming Birds, upon whidi he is preparing a monogndi^ 
has received permission from Mr. Conrad Loddiges to lay before tlie S<k 
ciety an account of the species which stiU remain unique Cft trnpubliihei 
in this superb collection. TrochUus miradiUs, Lodd., is with^ doubt 
the most remarkable member of this family yet discovond. It has been 
in Mr. Loddiges' possession since 1836, and no second example has readwA 
Europe. It was obtained in a deep gorge of the Peruvian Andes, and is 
the gem of the collection. Of the fourteen other species, 2V. utf^wUkpie- 
sents perhaps the most interesting form. We can only give the names of 
T. MUlerit, T, Schreibersii, T, Matthewsii, T. Watertoni, Lodd., T. Sve- 
lyna, T, Johanna, T. Conradii, T. Tarrellii, T. Spenee?, T, Buekfm, 
T. Doubledayi, T. MiUhellii, T.Norrmt, Bourc. T. CaroU, T, Qeorgntm\ 
are new species firom the collection of Mr. Wilson and the author. M. 
Bourcier remarked that he had found in this country in the collections of 
Mr. Loddiges, Mr. Gould, Mr. Rucker, and Mr. Leadbeater, thirty spe- 
cies which are not in France. — Literary Gazette, No. 1570. 

NEW DUCK. 

There has been read to the Zoological Society, the "description 
of a new species of Duck {Fuliffulaferinoides)" by Mr. A. D. Baitlett. 
Three examples having passed through the hands of Mr. Bartlett, which 
appeared to resemble each other too dosely to admit of their being hybrids, 
as was supposed of the first which occurred, the author was induced to exa- 
mine all the species of this genus which are known to inhabit Europe and 
America. The result has been his conviction that the birds exhibited are 
not only new to Britain, but have hitherto escaped the knowledge of natu- 
ralists altogether. The capture of a female will complete the evid^ioe in- 
geniously adduced by Mr. Bartlett ; and his discovery will be a subject of 
interest to the students of British and northern omi&ology, to whom a 
new species is now a thing scarcely to be hoped for. 

use op guano in PERU*. 

Dr. Tschudi, in his valuable TraveU in PerUy says: — ^Much has recently 
been written on the employment and utility of Guano ; but the manner in 
which it is employed as manure in Peru, seems to be little known. 

* Travels in Peru. By J. J. Von Tschudi, well translated ftpom the Germsn 

by Thomasiua Ross : published by Bogue, 86, Fleet Street. Dr. Tschudi notes 

the original name of Gnano is Huanu, which is a term in the Quichua dialect, 

meaning "animal dunji;" ; for example, Huanacuhuanu (excrement of the Ha- 

aaacn). As the word is now generaW^ -vji^eA, \X \% «xv tLV^st^NvatioQ of PMu 

Ifuanu, bird-dung. The Spaniards "haNe coTi\w\ftdL\\v^^v«\ vjVAX^tK^ «.u -«&» 

no, aa they do in all the words adopted ttom\\ifeQ.\)\cVTuix(VAOck\>jw^^<t>Si!t 
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The PemvianB use it chiefly in the cultivation of maixe and potatoes ; a 
few weeks after the seeds begin to shoot, a little hollow is dog round each 
root, and is filled up with guano, which is afterwards covered with a layer 
of earth. After the lapse of twelve or fifteen hours, the whole field is 
laid nnder water, and is left in that state for some hours. Of the Gwino 
bianco a less quantity suffices, and the field must be more speedily and 
abundantly watered, otherwise the roots would be destroyed. The effect 
of this manure is incredibly rapid. In a few days, the growth of the 
plant is doubled ; if the manure be repeated a second time, but in smaller 
qttantity, a rich harvest is certain ; — at least, the produce will be threefold 
that which would have been obtained from the unmanured soil. 

The haciendas of the valley of Chancay have during the last fifty years 
consumed annually 33,000 to 36,000 bushelB of guano, brought from the 
ialands of Chanchacea and Pisco. 

The price of the bushel of coloured guano is one dollar and a quarter, 
and the price of the white from two to three dollars. The price has re- 
ciBBtly undergone many fluctuations, in consequence of the great exports 
to Europe. 

The employment of this kind of manure is voy ancient in Peru ; and 
there is authentic evidence of its having been used in the time of the Incas. 
The white guano was then chiefly found on the islands opposite Chincha ^ 
80 that for upwards of six hundred years the deposit has been progressively 
removed from those islands without auy apparent decrease of the accumu- 
lation. The uniformity of climate on a coast ir here there is not much 
rain, must contribute to render the Peruvian guano a more arid manure 
than the African, as fewer of the saline particles of the former being in 
solution, they are consequently less subject to evaporation. 



IMPETAN PHEASANTS. 

Two fine specimens, a male and a female, of that rare and beautiful bird, 
the Impeyan Pheasant {Lophopkorua Impeyanw), stated to be the only 
living examples ever seen in Europe, have been brought from India by 
Captain Watts, of the Bengal Cavalry, and are now in the collection of 
the Earl of Derby, at Knowsley. 

The Impeyan Pheasant is a native of the Hinmialaya Mountains, and 
is never found in the plains. Its size is double that of the well-known 
pheasant of the British Isles. In the nude, the head and throat glisten 
with metallic green ; the feathers of the lower part of the neck and top 
of the back are lancet-shaped, and of an intense metallic purple ; the 
wings and general plumage are steel-bine, with a white band across the 
lower part of the back^ the tail is rufous brown. The female is smaller 

termination. 
Sk«nisb Ai 

the letters, 

ment of the word is stronfrly aspirated, whence the error in the orthography 
of the Spaniards, who have sadly corrupted the language of the Awtoc^Wv^w^'^ 
of Peru. ^ ^ <.rv«v>t 

For several coDtribntions to the Natural HiatOTV aiieLCatMiiet^vi^^^^^^^^ 
of Guano, see Year-book of Facts, 1845, \846, and \ftVI . 



212 TEAB-BOOK OF FACTS. 

than the male, and differs greatly in coloor, being of a dull brown, and 
having a white throat. The male has a most beantifhl crest, formed of 
long slender shafts, spreading into a spatulate form at the extremities. In 
the female, the crest is very trifling. These pheasants derive their Enron 
pean cognomen irom Sir Elijah Impej, the first English naturalist by 
whom they were noticed. — Eluslrated London Newt, No. 270. 



THE 6RKAT BUSTABD8 IN THE GAKDENS OF THE ZOOLOGICAI. SOCIETT.* 

The last abodes of the Great Bnstardin England were Salisbury Plain, 
the Yorkshire Wolds, and the open country about Newmarket. In aU 
these localtiies it is now, however, extinct ; its large si^e and Wandering 
habits having rendered abortive all the efforts of the landowners for its 
protection. Two birds of the past year have been obtained from Central 
Germany, where they are still found in considerable numbers. The plains 
of Spain, Italy, and the Levant, are also reported to produce a certain 
number of this species, which, although rapidly decreasing, has a very 
extensive geographicaFdistribntion. In India, Australia, and Africa, tho 
Great Bustard is represented by kindred forms — of which, however, none 
exceeds it in beauty of colour or majesty of carriage. 

The males, when perfectly adult, are adorned with a fan-like toft of 
long slender feathers, which grow downwards and backwards from file 
chin ; they not unfrequently attain a total length of forty-five inches, 
although the females are nearly one-fourth less in all their dimensions. 
The anatomical structure presents some striking peculiarities, which wiH 
be found in detail, with many other interesting particulars, in Mr. Yar- 
rell's excellent " History of British Birds." 

The last recorded instance of a Bustard in England was in the Spring 
of 1844. A solitary female was killed near Bonython, in Ck)mwall, in a 
turnip-field, which it had frequented for some days previously ; the coun- 
try people devoutly believing it to be an eagle, in consequence of its 
great size and the noise with which it rose from its covert. We believe 
that this specimen is now in the fine collection of British Birds which has 
been formed in that county by E. H. Rodd, Esq., of Penzance. 

THE DODO. 

As the British Association held their late meeting at Oxford, (where is 
preserved one of the only two heads of the Dodo known), opportunity 
was taken to present to the Zoological section some elucidation of the 

* On June 26, 1847. the Society lost one of the attractions of their Mea*- 

gerie— the Great Elephant. He was purchased by the Society, in 1831, from 

Capt. Smith, who brought him from the East indies. The Elephant was 

then supposed to be twenty-four years of age, so that he was. probably, about 

fortv at his death. He had long^ suffered from an affection in the left knee, 

so that he could not take exercise, the want of which, with his vast weigbt* 

soon brought about his death. When it happened, he sunk from his usual 

posture, on the ground : in two hours, his trunk relaxed, and sank to the 

fpround} his eyes closed— and he died. There was no movement, not a 

Mbudder, or si^h ; his head did not ta\\\ \ie \«^ \]ivt\?,ht^ and nothing deitfb- 

Jike, but tbe perfect stillness and repoae.— ^ee «i vQtU«\X ol X>Dci%^^^se^aBiL«ia 

No. 2C8 Of the Illustrated London Newt. 
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stractural economy and classification of the extinct bird. Thos, Mr. H. 
£. Strickland pointed out the yarions characters, external and internal, 
which prove the Dodo to be an aberrant genus of the family Columbida, 
and to have no connexion whatever with the Vultures. His arguments 
were chiefly drawn from the form of the beak, the position of the nostrils, 
the form of the palatine bones, of the nasal fissures, and of the zygomatic 
bones, the muscular gizzard, the shape of the feet, the structure of the 
calcaneal processes, and of the posterior metatarsal, — all which doscly 
agree with the Pigeons, and especially with the genus Treron. 

Dr. Melville, who has lately made a minute examination of the head 
and foot of theDodo, drew attention to some additional characters, which con- 
firmed Mr. Strickland's view of the affinities of that bird to the pigeons. 
The Prince of Canino stated.that he was convinced that theDodo was neither 
a vulture nor an ostrich ; but he must differ from his friend, Mr. Stiick- 
land, in placing it amongst the Pigeons. He believed it was as much like 
the Gallinaceee. The stones found in its gizzard did not prove it a 
pigeon. The sternum resembled more that of gallinaceous birds, or even 
the struthious, than that of the pigeons. Dr. Melville maintained that 
the sternum of Dodo more nearly resembled those of the pigeons than of 
any other family. The skin of the Dodo proved that it was a pigeon. — 
Mr. Philip Duncan stated, that the notices of the habits of the Dodo were 
quite opposed to the notion that it was a pigeon. It was evidently not a 
nrugivorous bird, as when first taken its flesh was so distastefd, and 
smdt so badly, that no one would attempt to eat it. He believed it a 
bird sui generis. 

At one of the evening meetings of the Association, at the Radcliife 
Library, a lecture was delivered by Mr. Strickland, " On the History of 
the Dodo and other Allied Species of Birds." He showed from histori- 
cal data that each of the three islands of the Indo- African Ocean (Mauri- 
tius, Rodriguez, and Bourbon,) was originally inhabited by peculiar species 
of brevipennate birds, all of which were speedily destroyed by the early 
colonists. Mauritius was the birth-place of the Dodo : the first notice of 
which was not, as erroneously stated, by Yasco de Oama, (who never 
visited Mauritius), but by Van Neck, a Dutchman, in 1598. Several 
successive voyagers mention the bird, down to Gauche in 1838 ; and in 
the latter year a live specimen was brought to London, and was described 
fay Sir Hamon Lestrange. The jncCorial evidence respecting the Dodo 
consists of four oil paintings: one in the British Museum, without 
the artist's name ; one at the Hague, and another at Berlin, by Roland 
Savery ; and one at Oxford, by John Savery, his nephew. AH these are 
evidently from one design, and may have been drawn from a specimen 
which van Neck bronght to Holland. The osteological evidences of the 
Dodo consist of the foot in the British Museum, the head and foot at 
Oxford, and a head lately discovered at Copenhagen. The three former 
specimens were exhibited : and a cast of the latter had also been sent for 
the meeting, but was detained by the vexatious formalitlea of i\ve^ Lrs^^^^ 
Custom-house. The Oxford head and foot \iaLve\iWTiT«oeoNJi::5 ^^^rj^r^ n 
Bnd £mm the cbanctera thus exposed, it is certeMi V)mX. ^i^ia Tio^^ ^'«>»' ^^ 
related either to the gallinaceous birds, tlie os\.iic\xeft, ot ^i^afc^^s5^'^«^^'^> "^ 
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others have conjeetnred ; but is closely allied to the pigeons. With the 
exception of its short wings, it approaches greatly to the lineratu, or 
frnit-pigeons ; and still more to the LidunctUus, a kind of pigeon from 
tiie Samoan Islands, of which the only specimen in Europe was exhibited 
at the meeting. The author supposed that the Dodo fed upon the cocoas 
nuts, mangos, and other fruits which in tropical forests &11 frraoi tiie 
trees at all seasons of the year. The lecturer then drew attention to titf 
island of Rodriguez, visited in 1691 by Leguat ; who has given a deeenp- 
tiou and figure of a brevipennate bird, which he calls the SoUUhm* 
Several bones of this bird, from the Museums of Paris and of Ghmgov, 
were on the table ; and a comparison of them with those of the Dodo 
dearly proved that the Solitaire was an allied, but distinct, speeies^^t^ 
longer legged than the Dodo, and related, like it, to the pigeons. It 
was next diown, from the narratives of several voyagers, that the idnid 
(^ Bourbon was also formerly inhabited by two species of short-winged 
birds, of the same abnormal group as the Dodo and the Soliti^ 
Unfortunately, we have as yet no osseous remains of these birds froiB 
Bourbon : but they might doubtless be procured from the caves and aJli- 
vial deposits of that ialand ; and by similar researches in the MamiiniB 
and Rodriguez, the entire skeletons of this remarkable fiunily of cstia^ 
birds might be reconstructed. — Athenaum, No. 1029. 

In Vlnttitut^ No. 709, we find the following interesting |)r/(»».——M. 
Hamel has a cast of the head of the Dodo preserved in the Musenm of 
Natural Hbtory at Copenhagen, (alluded to by Mr. Strickland,) the (ml^ 
other one now known, although it wants the lower mandible. 

M. Hamel says : " A comparison of the heads of Oxford and Oopei- 
hagen shows, that although the former be much stronger than the latter, 
they both agree in their various details. The Oxford head is still oovered 
with skin, having been cut without care in 175S, and dried ; while that 
of Copenhagen is a preparation of the bony parts, and consequently pre- 
sents the structure of the bones, which is invisible in the Oxford spedmeB. 
We do not observe in the Copenhagen specimen the characteristic bEoid- 
ness of forehead, and the angle of about 140 degrees which it forms 
with the beak, nor the immoderately large diameter of the whole cranimQ, 
which are so striking in the Oxford example. The latter measures frtqp 
the occiput to the extremity of the beak (the gnathotheca excepted, whidi 
is nearly wanting in both) 8^ English inches, and that of Copenhagen 
%^ inches. The greatest diameter of the Oxford specimen, indudmg 
the skin which covers it, is 3^ inches ; and in the other, which is without 
skin, 3-;^ inches. 

"The foot of the Dodo, in the British Museum, is supposed to be the 
same that Clusius observed before 1605 in the collection of ProfBuar 
Pauw, at Leyden, as coming from the Island of Mauritius. As it hid 
been announced that a living Dodo was embarked in 1598 by the Dutch, 
and as Clusius, in 1605, was unable to prove that an animal had been 
hraa^ht into the country alive, it is inferred that the bird embariced at 
the MauiitiuB in 1598 died on \ta ^ttj \a HoUaxid, and that it was from 
it the foot in Pauw's poBseaaiou ^«& o\A«kTi«^. *Y^^ is^'iK. ^ ^Ikdo 
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liATing been tran8][K)rted firom the Mauritius to Holland has been alluded 
to onlj bj De Brys, and it cannot therefore be considered as altogether 
authentic. 

** 1^ foot presenred at (Mord, and which, as well as the head of the 
]>odo, is from the Tradescant Museum, has been stripped of its skin by Dr. 
Kidd, in such a manner that the bones, ligaments, and nenres, can now 
be studied. 

" In the Ashmolean Museum at Oxford, there is a large drawing of a 
Dodo, taken from nature, for which we are indebted to John Saveiy. 
LitUe attention has been Mtherto paid to this. This figure is particularly 
important on account of the feathers, wings, and tail; for the head and 
lioet do not appear to be accurately designiBd. Below it there are a frog 
and a few cryptogamous phmts, which seem to be in allasion to its kind 
of food. 

'■■'** John Savery may haye had an opportunity in 1651 of seeing a living 
Dodo, or, at least, a sketch made from nature, and by means of which he 
competed his figure. By a manuscript notice preserved in the British 
Museum, and which was obtained from L'Estrange, we learn with cer- 
tainty that in the year 1638, a living Dodo was exhibited for money in 
London, in a house before which a figure of the bird was represented (m 
canvas. Again, a stuffed specimen is mentioned in 1651, in the 
catalogue of Tradescant's collection, printed in 1656, but drawn up some 
years before, in 1652, by Drs. Whiui;on and Ashmole. In this catalogue 
we find, at page 4, tiie Dodo indicated under the name of Dodar (wMch 
ought to have been Dodo-aers). It is from this specimen, conveyed in 
1682 by Ashmole to Oxford, where it was destroyed by vermin, and con- 
sequently lost in 1755, that the foot and head so fortunately preserved 
have been obtained. It may be presumed that the Dodo wmch was ex- 
hibited alive in London, in 1638, had been obtained after its death by the 
second Tradescant for the museum of his &ther, who died in 1638 ; so 
that the existing head and foot in the Ashmolean Museum, are the same 
as those which L'Estrange saw in the living bird in London. 

*' The figure of the I)odo, so often cited and copied, and taken from 
Sloane's drawings in the British Museum, (not made by Edwards, as Mr. 
Qwen afSnns,) does not appear to me to be taken from nature. Besides 
ihe Dodo, we there find parroquets also, and other birds or animals. 
Neither date nor artist are mentioned, and I consequently consider them 
«8 without value. But, on the other hand, I thought it proper to have an 
exact and coloured copy of a small picture (five inches in height at the 
most) in the Boyal Museum at the Hague, representing a Dodo, which 
18 to be seen among the well known pictures of Boland Savery, who 
.died in 1639, which represents Orpheus charming animals. Boland 
Savery was the unde of John Savery mentioned above. There are two 
other similar pictures by him, as well as others filled with animals (the 
Terrestrial Paradise, Sortie de V Archer &c.) which are worthy of being 
examined by zoologists. The living Dodo, shown in London in 1638^ 
had very likely been conveyed to Holland, axidiil\^mi^Tu^2i^^^&3^>^^ 
chaerved before hy R. Savery, and if it be ttie skdob \3Sia!t ^^srA.*'®^'^^ 
Tiadeacant Museom after its death, we have» ^ia\^e'Vas^^'v.*OsA^s£^=^ 
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animal-painter, the general aspect, colonr, &e. of the Dodo; while tiie 
head and the osseous stractnre, and the nerves of the feet, are seen in tiie 
Oxford specimen, of which I have brought casts^ drawings, and photo- 
graphic representations." 

M. Hamel is abont to have a model of a Dodo execated, to be 
pamted according to R. Savery*s picture. — H'outlatedw Jameton^t J<mt* 
not. No. 86. 



JQOTi OP POWLS. 

A LETTEB has been received by the Academy of Sciences, tt Pari% 
from M. Sace, of Neufch&td, in Switzerland, giving an account of wmt 
experiments in the Feeding of domestic Fowls. He states, first, thai 
fowls to which a portion of chalk is given with thdr food lay ^gs, the 
shells of which are remarkable for their whiteness. By substiti^ng fiir 
chalk a calcareous earth, rich in oxide of iron, the shdls become of an 
orange-red colour. Secondly, he informs ns that some hens fed upon 
barley alone would not lay well, and that they tore off each other's (ba- 
thers. He then mixed with the barley some feathers chopped up, whieh 
they ate eagerly, and digested freely. By adding milk to the food they 
be^ to lay, and ceased plucking out each other's feathen. He conclndes 
that this proceeding arose from the desire of the hens foe azoted food. 

NEW APTEBTX. 

Mb. GrOULD has described to the Zoological Society, a new species of 
ApteryXi which he named A. Owenii — a just tribute of respect to Prof. 
Owen, whose labours have so thoroughly duddated the physiology of 
this form and its allies. The skin, wUch was exhibited to tiie meetings 
was obtained by way of Sydney, but unfortunately without any informa- 
tion as to the circumstances of its capture. Mr. Gould conjectures, witit 
reason, that its habitat will be found in the middle island of New Zealand. 
It is clearly distinct from A* Australi, which it res^nbles in size, and 
still more from the larger one still uncaptured, of whose existence an in- 
dication was given at the meeting of April 13th in Mr. Stranse's letter. 
The wing in A. Owenii is still more rudimental than in the ^ species. 
The plumage is barred instead of streaked, and more hair-like in texture. 
The discovery of this bird is, certainly, ike most important aceesaion to 
ornithological science which has occurred for a long period. 

Hr. Wilson has exhibited to the Zoological Society, an Egg from New 
Zealand, which was represented by the collector as being that of tlie 
Kirvi, or Apteryx, from the Waikato country ; but which, if of that gaaiB, 
will probably prove to belong to the larger species, oi which spedmens 
have not yet reached Europe. 

APOCBTPHAL ANIMAL OP NEW SOUTH WALES. 

In the Athetusum, No. 1030, appears a letter, addressed to that jour- 

nal, ^m Sydney, in which the writer states that during a recent trip on 

the banks of the Lachlan and "MxirnanXAdii^t «ai(L ^;]bxQUJ^h the Mumv 

district, be collected many deUals in referencfe \ft ^3ba& ^^ocq^^wS^ vkosa^ 

2*e 3farrainbidgee blacks assert ^iiaafc «k ^3Ba^ «fflSM^> "'bxg m\«» 
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htHoekt* exists in the lakes of that district. They describe it as having 
a head and long neck like an emn, with a thick mane of hair from the 
top of the head to the shoulders ; as being fonr-legged, with three toes 
on each foot, which is webbed ; and having a tail like a horse. They 
call it the Katenpai ; whilst by the Watta Watta tribe (who similarly de- 
scribe it) it is called i^«ipr«^^, — by the Yabala Yabala tribe, on the 
Edward Riv», it is known as the Tunetbahy — and the Burrula Burmla 
tribe call it Dongus, The blacks on the Great Carangamite Lake, in the 
Portland district, describe a similar animal, which they call the Bunyip '; 
and various accounts are given from white men (shepherds and others) 
who profess to have seen the animal at its gambols in the water. Mr. 
Fletcher, who resided on the Lower Murrumbidgee, was told by a tribe 
of blacks that they had some time previously lolled a Katenpai on the 
banks of a lake near the Murrumbidgee. It must be observed that the 
blacks have a great dread of the animal, and avoid bathing or fishing 
in the waters where they assert that it exists. They assured Mr. Fletcher 
that the remains of the creature would be found on the spot where they 
had killed it : and, although doubtful of the fact, that gentleman pro- 
oeeded to the place minutely described by the blacks, and there found a 
large portion of the skull of some animaC which, to all appearance, had 
not been dead for any great length of time. No traces of any more bones 
or other remains could be discovered ; but enough was found to prove the 
existence of the supposed fabulous Katenpai. There are no incisors on 
the portion of the jaw which remains, but three strong grinders are 
placed on each side, resembling those of the ox, and nearly as large. 
The blacks assert that it has enormous tusks ; but they are wanting in 
the portion of the skull represented. Scientific examination will most 
prolMibly determine whether they did exist. The summit of the head, 
whence the mane flows, is also incomplete. Much of the integumente 
WB» still remaining, and traces of blood were visible in several places ; 
the skull is extremely thin near the top, increasing in thickness towards 
the jaws. 

Some bones of the anterior and posterior extremities of a large animal 
of the mammalia class were sent to Maitland some time since, with a 
view to their being placed in the Mechanics' Institute. " Are we to 
identify the katenpai or bunyip of the westward with the debbil-debbil 
of the piscatory tribes of the coast country, whose obscive references 
to this object of their dread have so long puzzled us?''— was a question 
which suggested itself to the writer, whilst listening to the earnest ac- 
ooonts <tf the Murrumbidgee blacks : and it is on every account to be 
desired that those of our bushmen who may discover any further traces 
of this animal will take means of placing them in the possession of wit- 
nesses regularly trained in anatomical knowledge, — and thereby complete 
another page in the history of the animal kingdom of Australia. 

DISOOYEET OP THE EGGS OP THE MOA OR DIN0ENI8 OP NKW Zfi«A»k»\i. 

An interesting discovery has been made \j7 Mi, '^^^Xwt '^^3BS!&^^ ^ 

WeVington, New Zealand, In an exploring toTtt vDittewc^ ^W^Na^'isssssissa. 

of the colossal ostrich-like birds which once m\wiJoVc^ ^^^ TiRs^sssiSw, 
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and whose bones oocor in the alluTial sand and silt of the rivers, 
Mr. Mantell discovered imbedded with the bones, fragments of their 
Eggs. The specimens which he has transmitted to his father, Br. 
Mantell, are portions of very large ^:gs, which, in their general aspect, 
resemble those of the ostrich, but differ in their markings, and rdatm 
thickness and size. The edges of these fragments are for the most part 
water-worn ; the external 8ur£EU» is marked by short, interrupted, inegs- 
lar linear grooves variously disposed in different specimens, probably in- 
dicative of specific distinctions. They are altogether unUke the imaQ 
circular pits on the shell of the ostrich. From tiie small degree of eon- 
vezity, even of the largest fragments, it is obvious that they belonged ta 
eggs of considerable magnitude. The bones collected by Mr. Walter 
Mantell (amounting to 700 or 800), are portions of several skolla and 
mandibles. The latter will be an important addition to our knmded^ 
of the nature and affinities of the original ; for no vestiges of that part of 
the skeleton have previously been obtained. Although the sitate of pro- 
servation of the bones and the egg-shells proves that they are not, geo- 
logically speaking, of great antiquity, and renders it probable that the 
last of their race may have existed contemporaneously with the human 
race, yet Mr. Mantell could obtain no trustworthy evidence to wanant 
the conclusion that any living Moa had been seen by the present inhabi- 
tants or their immediate progenitors. — Literary Gazette, No. 1099. 
(See Professor Owen's Memoir on the Dinomis, in the Tear-iook af 
Tads, 1844, p. 133 ; and Year-hook, 1845, p. 248. Also, Tear-hcok, 
1846, p. 259.) 

The lower end of the left tibia of a gigantic fossil Struthious Bird, from 
the Sewalik Hills, has been exhibited to the Zoological Society, lliis 
remain affords another evidence of the close representation of forms be- 
tween the extinct Fauna of India and the existing Fauna of Africa, which 
Br. Falconer's researches have so copiously demonstrated in the genera 
Camelopardalis, Camdus, Mephas, Hippopotamus, &c. In the discus- 
sion wiuch followed, it was remarked by Mr. Gray that this fossilind 
remain was probably the earliest evidence on record of a bird of so large 
a size having occurred in juxtaposition with Mastodon, Coloeaocbelys, 
and others of that age. — — 

CHILIAN BIBDS' EGGS. 

Mb. Yabreix has communicated to the Zoological 8ociety, deecrip- 

tions of a collection of Chilian Birds' Eggs, transmitted to this coontiy 

by Mr. Bridges, and containing the eggs, now for the first time made 

known, of nearly thirty species. Mr. Yarrell remarked,, that he had 

been induced to consider the egg of a bird as one stage of condition hi 

the life of the animal ; that the eggs of congeneric species, in whaterer 

geographical locality found, will resemble each other in colour and magck- 

ings, and thus afford indications which may assist in classification. Mr. 

I ' Gould stated, that his experience in Australia, and acquaintanee with the 

^ eggs of three hundred species, obtaVn»i Vj ^ colkctors in that country, 

lei bim to coincide with Mr. \«neil'% wrvr. 
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THE NXST OV STICKLEBiuCU. 

. M. CosTE lias coUected some very curious facts " On the maimer in 
which Sticklebacka {Cottoid jiahes) construct their Nest, and take cars 
of their eggs," which obsenrations have been fiiTourably reported on by 
Mr. Dnmeril. After detailing the structure of the nest, M. Coste states : 
!^* When the male succeeds, by his assiduous care and courageous per- 
aeverance, in preserving his nest till near the time of hatching, his zeal 
18 redoubled ; he takes away the stones to give more easy access to thfi 
water, makes new openings and enlarges the old ones, multiplies the 
mments, moves the eggs, brings them sometimes to the surfEice, at other 
timea carries them to the bottom, thus supplying them, by varying their 
position, with the conditions suited to this period of their development. 
Jiaally, when the eggs are hatched, he still continues to watch over them 
in his nest, and does not allow them to go at liberty till they have become 
sufficiently active to provide the means for their own preservation." — 
ibr the entire paper, see Jame8on*» Journal, No. 84. 



PECULIAB ORGAN FOUND IN THE RATS. 

M. LE D. Ch. Robin has communicated to the Anrudt and Magazine 
Xjf Natural SRatory, an inquiry into an Organ upon each side of the tail 
gI the Bays, (Baia, Cuv,) which is not mentioned in any of the worka 
which the author has consulted. We quote his conclusions :— -To sum up 
the matter, there exists in the Bays, a pretty voluminous organ, situated 
in the tail of that fish, as in that of the Gymnotus, [From a letter 
which I have received from Prof. J. Miiller, Riippell would appear to 
have described an organ analogous to the former in the tail of the fishes 
of the genus Mormyrus^ This organ of the Rays receives fine but very 
numerous nerves. It is formed of a gelatinous semitransparent and firm 
ihatter, as in all the electrical organs known. This substance is, as in 
all these fishes, divided into polygonal discs, regularly piled together, 
gainst which nerves ramify that terminate by successive bifurcations and 
anastomoses supplied from their elementary fibres. How can we help 
seeing in this an electrical apparatus ? It is true that its position is not 
the same as in the Torpedo, but in the Gymnotut and the Silurus ths 
organ is also situated in the tail or around the body. These condusiona 
are fEurther confirmed by the following facts : I have proved that this ap- 
paratus is wanting in the tail of the Torpedo and the genera Mustelui, 
iegUiuMy Squatina, Zygana, Acanthias, and Carchariat, 

The presence of this apparatus in the tail of the Bays explains the im- 
moderate proportional length of this organ, its flattened form beneath, 
and the absence of the inferior lobe on the caudal fin, which scarcely 
tCadsts in the Rays. The anal fin is also wanting in the Bays, it is also 
Vanting in the Torpedos ; but all these fishes have a complete caudal fin, 
whereas it is wanting in the Bays, as I have just observed. 

I am indebted to the kindness of M. Bibron for being enabled to as- 
certain that the other fishes allied to the Ray& (^CepKaXo^teTa, 'M.))\SAhoit% 
and TasHnaeus) whose tail is terminated \)y a V\mi wA cxXk^^s^^^^*^ '^^ 
prolongation, do notpoaaeaa this apparatus. TViib -wVi^^ Ns^ Vsaos^^ "*» 



220 TEAB-BOOK 01 FACTS. 

portion of the tail, which the electrical apparatus Would occupy if it 
existed. 

As we have just seen, this organ cannot be regarded as a gland, for it 
has not the structure of one ; it does not possess an excretory duct, H 
does not communicate in any part with the inside, and no gland recdves 
so many nerves of animal Hfe.* 

THE NAUTILUS POMPILIUS. 

Trot. Van der Hoyen has communicated to the British Association, 
the following — " On the Structure of Nautilus Pompilius." " My friend, 
De Vriese, lately gave me a specimen of NautUtis pompiHug, whidi was in 
a had state of preservation ; but still of great inter^ to me^ as I found 
occasion to observe a conformation of the head quite distinct from thai 
which has been described by Owen and Valenciennes. As to the external 
tentacula, I found only this very unimportant modification — ^that there 
were but nineteen at each side, instead of twenty. Internal to this part, 
whose upper or dorsal part, called hood by Owen, fills entirely the open- 
ing of the shell, the integument forms a prolongation, rising up to 
another more internal circle. To the ventral or inferior side, this pro- 
longation unites by a transverse part with the external tentacular rmg. 
This part shows many transverse impressions parallel to the margin, and 
many irregular excavations, which gives to it a reticulated appearance. 
The prolongation is divided on each side into eight digitations of different 
size, inclosing each a tentacle similar to that of the internal set, but of a 
more minute size. Those parts correspond to the superior labial pro- 
cesses of Owen, (Memoir on the Pearly Nautilus, Tab. iv. g. g. ;) but in 
Owen*s description, and also in that specimen which has been described 
by Valenciennes, there are many more tentacula — twelve in Owen's spe- 
cimen, and thirteen in that of Valenciennes. The last-named author 
calls this part the superior pair of the internal arms. Toward the 
inferior part of the head, nearer to the infundibulum, which is situated at 
the med&an ventral line, there are two other processes in Owen's and 
Valenciennes' specimens : — the inferior labial processes of the fonner— 
the inferior pair of the internal arms of the latter. Owen attributes, 
also, twelve tentacula to each of these i)rocesses. In this point my otc- 
dmen is entirely different. On the right side I found four tentacula ; 
three on a common flat pcdunculus ; the fourth and inferior on a separate 
digitation. I also cannot agree with Owen in calling these inferior 
labial processes — interior as they were in his specimen. In the specimen 
examined by me, they were, on the contrary, more interior than the 
superior labial processes. But at the left side a still greater difference 
was to be observed. Instead of a labial process, there was a great conoid 
body compressed from each side : at the basis, its measure, from the dor- 
sal to the ventral surface, was one inch ten lines ; from the right to the 
left only one inch. This part was proved, by dissecting it, to be formed 

* Nevertheless the proof of i 
its power of giving electric r 

i/it existed^ could hardly bL . _ . , -. . . 

Mtant habit of handlinfc large Ba^%, Sk^tea wvdi TWww\iw5«A» YQa&sA»iuge\ 
after their capture.— JSd. Annals and Mag. Nat. nv«t. 
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by the union of four unusually developed tentacular slips ; one of which 
was shorter and more free ; the three others chiefly composed the singu- 
lar body. This part occupied a great space in the interior of the tenta- 
eular circle of Uie head ; aud, perhaps, its great development may be 
the cause of the more imperfect state of the other three pair of labial 
processes." 

Prof. Owen regarded the observations of Prof. Van der Hoven as of 
more importance than those of Valenciennes. The difference of number 
in the tentacles proved that there was a range of variation in this respect ; 
an4, therefore, not to be relied on. He had examined a second specimen 
of the Nautilus, and had found that the labial processes were inferior and 
not interior, as stated by Prof. Van der Hoven. He felt deeply indebted 
to the Professor for the kind manner in which he had brought forward 
the points in which he differed from himself. — Athenaum, No. 1028. 

CHITON AND CHITONELLUS. 

A PAPER has been read to the Linnsean Society, " On the Structure 
and Comparative Physiology of Chiton and Chitonellits, two genera of 
pectinibranchiate molluscs," by Mr. Lovell Reeve. Some important 
&cts in the nature and habits of these animals were communicated in this 
memoir in support of their hitherto disputed claim to generic distinction ; 
diiefly elicited from the observations of Mr. Cuming at the Philippines, 
and of Capt. Sir Edward Belcher, of H.M.S. Samarang, in company with 
his assistant-surgeon, Mr. Arthur Adams, among the islands of the 
Korean Archipelago in the Yellow Sea. 

The chitons and chilonelli differ materially in habit : the former live 
attached to stones or fragments of shells, on exposed rocks, or under 
atones ; the latter are of a more locomotive disposition, and retire into 
holes and cavities. The chitonelltts /asciatus, the largest species known, 
thrusts itself into orifices in masses of coral, attenuating itself in any cir- 
cuitous direction to the length of a foot or more, and only to be obtained 
entire by splitting the mass in which it has become imbedded ; and when 
discovered in any other situation, by lifting a large stone, it would crawl 
away at about the pace of the conunon garden-snail in search of retire- 
ment. The author concluded by stating that he considered the chitonellzis 
entitled to a rank fully equivalent to chiton in its most extended form, 
and one superior in estimation to that of the genera into which it had 
been subdivided by Mr. Guilding, Mr. Gray, and Mr. Salter, both in 
structure, as regards the condition of the manUe and its system of calcifi- 
cation, and in habit. 

THE BRITISH TRITON. 

There has been read to the Royal Society, a paper of " Researches 
to determine the Number of Species and the Mode of Development of 
the British Triton," by Mr. J. Higginbottom, F.R.C.S. 

The observations of the author, of which he gives a detailed account in 
the present memoir, have led him to the following conclusions : — 

Two species only of the genus Triton are met "vitfcL Vsl "^iwi^siaAx 

namely, the 2h^o» verrucosus and the Li«80-tritou junctalu*. ^S&.. 

three years before the animal is capable oi ipTa\>a^aMm% SX& «^v«a»> '«»Sk 

four years before it &ttaim its fiill growth.. In \U \.«A^o\& «Jwi.\.^,'^ x^csssass* 
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in the water till its legs acqaire sufficient strength to qualify it for pro- 
gressive motion on land. While a land animtd, it is in an active state 
during the summer, and passes the winter in a state of hybernation; but 
it does not then, as has been erroneously supposed, remain at the bottom 
of pools. Very dry or very wet situations are incompatible with the 
preservation of life during the period of hybernation. At the expiration; 
ofthe third year, the triton revisits the water, in the spring seastm, for 
the purposes of reproduction, and again leaves it at the commencement cl. 
autumn. Impregnation is accomplished through the medium of watei^ 
and not by actual contact. The growth and development of the trito& 
are materially influenced by temperature, and but little by the action of 
light The triton possesses the power of reproducing its lost limbs, pro* 
vided the temperature be within the limits of 58° and 75° FahrenMt } 
but at lower temperatures, and during the winter, it has no such power. 

NEW GENUS OP PEESH-WATER ALQ.E. 

Prof. Allman has stated to the British Association, that the subject, 
of this communication was to be seen in the form of very minute gelati* ' 
nous elevations on the submersed stems of certain water-plants. Whra 
examined under the microscope, it is found to consist of a kind of dicho- 
tomously branched prostrate stolon, with the cells much contracted at the 
articulations. Each of these cells gives origin to an articulated filament, 
with the articulations not contracted, at first simple, but in mature plants 
dichotomously branched. The whole is surrounded by a delicate mucous 
investment like that of a chatophora^ to which genus the present plant is 
evidently allied. Two forms marked by specific difierences would seem 
to exist. One of these was obtained by the author in July, 1846, near 
Roscrea, in the county Tipperary ; and the other was discovered by 
Mr. Robert Callwell, in a small pond in the Zoological Gurd^iS} 
Dublin. 



THE LEPIDOSIREN. 

Dr. a. G. Melville has stated to the British Association, that on a 
careful examination of the Lepidosiren annectens, he had come to a dif* 
ferent conclusion from that held by Prof. Owen on the position of this 
anomalous animal in the sub-kingdom Yertebrata. He had no hesitation 
in referring it to the class of Amphibia, and was unwilling to limit that 
dass to the closely allied one of Fishes. He rested its reptilian character 
upon the absence of the supra-occipital bone, the presence of the large 
epi- and basi-cranial bones, the non-development of the maxillary and 
inter-maxillary bones, and especially on the enormous magnitude of the 
Wemerian bones, which became subservient to mastication, and were 
anchylosed to the expanded pterygoids : also on the composition of the 
tympanian pedicle : on the nostril being doubled and the posterior aper- 
ture intra oral — and referred to Rusconi's remarks on the position of 
that aperture as influenced by the relative development of the superior 
maxilh and vomer : on the double auricle, septum veutriculosum, semi- 
spiral boibus arteriosus, and oiit\i.e «iT«sv^<i£i{v<«i\.Ql>i}EL^N^<3j^^^ 
to the external and iutemai giiiis «n^3L Vo ^i>aftVKQ%%\ «tA yq^ ^^cfessoLXa 
the ieft pulmonary artery pomted ou\.\>i Y^x&,V'i^^^^\wso^^.T^s^^^\&, 
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having, like its ftllow, its origin from the trancos aortse : on the exist- 
ence of external cutaneons gills during the adult condition, whidi did not 
oooor in any fish, and were not the homologies of the decidaons filaments 
foond in sharks and rays : on the co-existence of external and internal 
gills with Inngs — ^in other words, on its exhibiting the different modes of 
drenlation, respiration, &c. in the Proteus — second stage of the larva of 
the frog and amphiama or menopoma — (he instanced the like case of the 
tadpole, of the Bona paradoxal in which there were internal gills and 
Inngs with a cartilaginous chorda dorsalis, ossified neurapophysis, and 
protruded hinder extremities ; were this arrested in its development be- 
fore the external gills have wholly disappeared, we should have an animal 
essentially similar to the Lepidosiren) : — on the form and relative size of 
the brain in relation to its containing cavity, and mentioned certain cal- 
careous concretions which overlie the fourth ventricle, &c. &c. Many of 
the peculiarities were to be classed among the adaptive characters ; — and 
for some excellent remarks on this subject in reference to the osseous sys- 
tem in another tribe, to wit, the Plagiostomous fish, he would refer to 
Mr. Owen's " Lectures," vol. ii. The absence of respiration by the 
surface, as in other Amphibia, might have an influence on the great deve- 
lopment of the respiratory organs. In conclusion, although the Lepido- 
siren is the most fish-like of the Amphibia, still Dr. MelvUle is forced to 
regard it as a true amphibian, and not as a fish, and thus reverts to the 
determination of Bischoff. 

The Prince of Canino stated, that although Oken had pointed out the 
nostril with two openings as a character of the Reptilia, he had received 
a letter from that naturalist, in which he declared his belief that the Le- 
pidosiren was a fish and not a reptile, and that the double opening of the 
nostril was apparent and not real. 

Prof. Owen thought the mere possession of a double nostril wonld not 
be sufficient to place this animal with the reptiles. He, however, denied 
that this was the case. The scales of the Lepidosiren were those of a 
fish. The breathing organs he deemed to have no more of the character 
of lungs than the organs possessed by many fishes which occasionally 
lived on land. The circulation was not decidedly reptile, and approached 
in character that seen in some of the plagiostomous fishes and the young 
of most fish. He did not think the size of blood globules or the cells of 
the bone of sufficient importance to decide the class of Lepidosiren. 
Ndther could a better case be made out for the heart or brain ; — in the 
structure of both of which organs there was an identical character with 
many fishes. The spiral character of intestine was certainly a good dis- 
tinction as far as existing Reptilia ; and he was not certain that the form 
of the coprolites of the Ichthyosaurus depended on this structure. From 
the osteological characters of the head, he also concluded that the Lepido- 
siren was a fish, and not a re^iW&^^Athenaumi No. 1027. 

SWAEM OP LADTBIBDS — (COCCra^lA^^. 

A coBBESPONDENT of thc AthenmtM^ "No.lCi^^, '^^n^«^^ HJm& ^x^ 
FridBjr, Augusts, 1847, he was at Broadatavw, ixi\3aB\^^^\;P^'*- 
The wind was in the north-eaat; and a goo^ ^«0^. ^^ ^^^^ \«i^«2y«. 
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drought in that district of six months* duration. On the Saturday it 
became fine, with a strong wind from the south-west. Eariy in the 
morning, a few Ladybirds made their appearance. Their number kept m* 
creasing during the whole of Saturday, Sunday, and Monday; when 
the esplanade and cliffs on the west side of the town were literally covered 
with them, lliey were evidently borne upon the wind, and were most 
numerous at the edges of the cliffs — as if they caught there as a last re- 
fuge before being carried out to sea again. The stalks of the dried 
plants were covered with these insects ; and the stem of the IHpsMcui 
Centaurus, and other plants, looked as if they were borne down by a erop 
of red berries, llie white dresses of the ladies attracted them especiaUj. 
— and gave no little annoyance to those who were afraid of them. Th^ 
are, however, perfectly hannless; and, excepting for their disagreeaUe 
smeU, need not be avoided. These creatures are carnivorous, and, of 
course, could not find food in such immense quantities; and many of 
them found were reduced to the sad extremity of feeding on their de- 
parted friends, whose dead bodies were strewed about the paths in all di- 
rections. They were preyed upon in great numbers by a black beetle. 
They were not all of one species. The common one, with a yellow body 
and seven black spots, was most abundant ; next to that came the species 
¥rith two black spots ; the species with nine spots was scarcer still ; and 
there were only a few specimens of one with a black body and orange 
spots. The intensity of their colouring varied from a light yellow to a 
deep orange. 

The Ladybirds continued at Broadstairs till Thursday, August 12, 
when a strong wind from the south setting in, cleared the whole district. 
They, however, found a resting-place at Margate, where, in a line from 
the Fort to the railway terminus, they covered everything, and the air 
was filled with them. Up to this time none, or not an unusual number, 
of these creatures had been seen at Ramsgate ; but on Saturday the vrind 
having got into the east on the previous evening, they began to appear 
there, and on that evening they seemed to be as numerous at Ramsgate 
as at Broadstairs and Margate. On the 17th and 18th of August, there 
was a smaller swarm of these insects at Broadstairs, the wind blowing in 
a north-westerly direction. 

From several accounts in the Daily Newt of the 16th and 17th of 
August, it appears that on Friday, August 13, the same insects were ob- 
served at Southend ; on the same day in great numbers in London; and 
on the following Saturday and Sunday at Brighton. 

Large flights of these creatures are not unconmion. Various swarms. 

of them have been recorded as occurring at Brighton, where they were 

supposed to have been carried from the neighbouring hop-ground% 

as the larva of the Ladybird feeds on the aphides, which are so destme- 

tive of the hop-plant. On the present occasion, however, it appears that 

these insects must have been brought by the south-west wind from the 

continent. That the direction of the wind determined their appearance, 

28 evident from the fact that they disappeared at Broadstairs on the day 

thejr were seen at Margate, and Yieie wicA. InxxnJ^ ^^«s^gi^ after their 

appearance at Bamsgate. Thftcawaeoi \55v& swwEmai^ Qi^«»\a8w&^*^ 

probakt^ - «™«;*:y of th,dx natxiixaV iwA toim^ij^^ ^-wN^S^ssasfc ^\ ^^tos&% 
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wind, which, sweeping over a large tract of the earth's snrfisu^, carries 
idong with it all who are disposed to go. That this is the case seems 
confirmed by the fact, that at first these insects only appeared by degrees ; 
a few arriving, and the number gradually increasing, on a particular spot. 
In the Isle of Thanet, some of the common people regarded this visita- 
tion as foreboding the death of a great personage. Su(£ a flight occurred 
just before the death of George the TMrd. 

THE COCHINEAL INSECT. 

Mb. Westwood has exhibited to the Entomological Society, specimens 
and drawings of the Cochineal Insect, brought firom Madeira by Mr. 
Faber. He has ascertained that its habits are unlike those of the ordi- 
nary Coccidse ; as the females bring forth living young, which are not 
deposited beneath the body, but which creep up the plant as soon as 
bom. Moreover, the male pupae are inclosed in a bag-like cocoon, open 
at the lower end, out of which the imago creeps backwards, with its 
wings thrown over its head : hence, Mr. Westwood considered it neces- 
sary to separate this insect generically from the other Coccidse ; and has 
proposed the generic name of Pseudo-Coccus for its reception. 

COMMERCIAL VALUE OF INSECTS. 

The importance of Insects, commercially speaking, is scarcely ever 
thought of. Great Britain does not pay less than 1,000,000 of dollars 
annually for the dried carcases of the tiny insect, the Cochineal ; and 
another Indian insect, which affords, by puncturing particular trees, LaCj 
is scarcely less valuable. More than 1,500,000 of human beings derive 
their sole support from the culture and manufacture of silk ; and the 
silkworm alone creates an annual circulating medium of nearly 
200,000,000 of dollars ; 500,000 dollars are annually spent in England 
fdone for foreign honey; at least 10,000 cwt. of wax is imported into 
that country every year. Then, there are the gall-nuts of commerce, 
used for dyeing and making ink, &c. ; while the Cantharides, or Spanish 
fly, is an absolute indispensable in Materia Medica. — Boston Tf-arucrvpt; 
Athenamm, No. 978. 



NEW INSECTS. 

Mb. Bond has exhibited to the Entomological Society, a species of 
Noctua new to this country, captured at Yaxley Mere, and a new species 
of the singular genus JckiaSy by Mr. Westwood, for the collection of Dr. 
Horsfield, now deposited in the East India Company's Museum, in 
Leadenhall Street. Mr. Saunders exhibited a bottle of Cayenne Pepper, 
portion of a large quantity imported by the East India Company from 
India, which was found to be greatly infested with a small beetle belong- 
ing to the family Ptinidts, the larvse of which feed upon it, notwith- 
standing its pungent properties. He also exhibited living specimens of 
two beautiful species of Bruchus, which feed upon leguminous seeds, re- 
ceived by Dr. Royle, from the Himalayas. Mi.^es^^o^ TasscJiisssa.^^ 
instance of the injury done to growing ^eaii-^^^»2Qi% \s^ ^^ «£Qsi^ ^«e?^ 
wluch barrows into the base of the stem. 



BOTANY. 

lHPltOY£MEKT 07 THE BOtAL BOTANIC GABDENS AT KEW. 

This Establishment, under the direction of Sir W. J. Hooker, lias, 
tmquestionably, become the first Botanic Garden in Europe. One of its 
latest acquisitions ia a Cactus, weighing a ton, as stated hy Sir W. J. 
Hooker, in his Report laid before parliament ; who adds thiBt the collee- 
tion of that most singular family, so recently made fiuniliar to us, (he 
refers to the collection at Kew) " is now unrivalled in Europe." 

Several new species of plants have been received in the state of sped- 
mens for the Herbarium, from China^ South America, and New Zealand; 
but chiefly from Australia. 

In the difEusion of the riches of the vegetable world, steam navigstioiL 
has obviously been a most favourable auxiliary ; so that " even cuttings 
of plants" are now "actually sent successfully to Calcutta, Ceylon, &e.'' 
In speaking of the exports from Kew, it is not unfitting to add, that 
" between four and five thousand plants of the famous Tussae grass have 
been dispersed from the Royal Grurdens at Kew during the past year." 

The increase in the number of visitors to this fiourishing estaUish- 
ment has been very great. In 1841, the number of visitors was 9,174 ; 
in 1844, they were 15,114; in 1845, 28,139; in 1846, 46,578. 

In the true spirit of popular enlightenment. Sir W. J. Hooker has 
published a Guide to the Royal Botanic Gardens, with descriptions, cuts, 
and plan, at a very moderate price. 



PECUNDATION OP PLANTS. 

Sir R. H. Inglis, in his address to the British Association, observed : 
"In Vegetable Physiology, microscopic observers have of late been 
much occupied in investigating the phenomena of Fecundation, and &- 
pecially as to the mode of action of the pollen. 

" On this subject, botanists are still divided. Several experienced ob- 
servers adopt the theory lately advanced and ingeniously supported by 
Prof. Schleiden, of Berlin ; while others of great eminence deny the cor- 
rectness on which this theory is founded. Among these, the celebrated 
microscopic observer, Prof. Amici, of Florence, very recently in an essay, 
conmiunicated to the Scientific Meeting held in 1846, at Genoa, has 
endeavoured, by a minute examination of several species of Orchis, to 
prove the existence of the essential part of the embryo anterior to the 
application of the pollen, which, according to him, acts as the specific 
stimulus to its development. 

" This view receives great support from some singular exceptions to the 
general law of fecundation. 

" Of these, the most striking occurs in a New Holland shrub, which has 
been cultivated several years m ttie ^looMi ^«i^ca.«k. ^<s« \ wid. whidi, 
though producing female floT^eis onV^,\\aa wsa&Xwofii^ xs^\«^^wa^^\ssssa. 
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which plants have been raised perfectly resembling the parent : while 
yet there is no suspicion either of the presence of male flowers in the 
same plant, or of minute stamina in the female flower itself, nor of fe- 
cundation by any related plant cultivated along with it. 

" This plant has been figured and described in a recent volume of the 
Linnean Society's * Transactions/ under the name of Calebogyne iiunfolia, 
by Mr. J. Smith, the intelligent curator of the Kew Garden, by whom, 
indeed, this remarkable fact was first noticed. It is not the least curious 
part/)f the history of the Calebogyne, that male flowers have lately been 
discovered in New Holland, unquestionably of the same species. 

" Prof. Gasparini, of Naples, has more recently communicated to the 
scientific meeting held in that city in 1845, his observations and expe- 
riments on the cultivated fig, which, though entirely destitute of male 
flowers, produced seeds having a perfectly developed embryo, independent 
of fecundation ; access to the pollen of the wild fig, generally supposed 
to be carried by insects, being, in his experiments, prevented by the 
early and complete shutting up of the only channel in the fig by which 
it could be introduced.*' — Mhenaumy No. 1026. 

SEPARATION OP SILICA PBOH PLANTS. 

Dr. G. T. Jackson has described a new method of separating Silex 
firom the stems of reeds, rushes, straw, and grass, which he had contrived 
while aiding the manufiicture of paper and hemp from reeds. He 
thinks it may prove a convenient mode of demonstrating the presence 
of silex in plants to a class in the lecture-room, and that it can be ap- 
plied in chemical analysis of such plants as have a covering of silex. The 
process is as follows : — 

The reeds are crushed or split, moistened with water, and placed in a 
leaden tube or cylindrical reservoir, and a smaller tube is connected with 
one end of it and carried down into a glass of water. Then a leaden 
bottle, being charged with pulverized fluor-spar and concentrated sulphuric 
acid, is connected with the opposite end of the reservoir, and the bottom 
of the bottle is carefully heated by a spirit-lamp, or by means of sand 
heated below the melting point of lead. The fluo-hydnc acid gas passes 
over and through the reeds in the reservoir, and takes up all the sUex in 
the state of fiuo-hydrosilic acid gas, which passing into the water is de- 
composed, and hydrate of silica is deposited as a gelatinous mass, sepa- 
rable by means of a filter. The vegetable fibre, on being removed from 
the reservoir and washed, is destitute of silica. — Proceedings of the 
Shtk Anntud Meeting of the Association of American Geologists and 
Naturalists, 



DIMOCARPUS. 

There has been exhibited to the Horticultural Society, from the Duke 
of Northumberland's garden, at Syon, a plant of Litchi in fruit, a species 
of Dimocarpus, whose fruit is much esteemed by the Chinese, and of 
which there is more than one variety. The fruit was about the size of a 
walnut, round, with a rough shell or coat endoainig «k ^Woa, ^Q\i^ ^^^^ 
is the pulp or eatable part. The other ptoduc\\si\i -w^a ^ <SQi\.\aissxjSiP*i^'^ 
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branch, bearing two fimit of the common nntmeg, which is perhaps the 
first time this spice-tree has fimited in Enghmd. Before the fimit opens 
it looks not nnUke a little peach ; bnt as maturity approaches, tiie outside 
covering is burst into two halves, displaying to view a reddish purple 
body something like a plum ; and within this, which after a certain pro- 
cess becomes the mace of the shops, the true nutmeg is enclosed. The 
fruit is about as large as a good-sized fig, and perhaps more pear-shi^ 
than round. It was mentioned that there is a larger variety of .Nutmeg 
in fruit at Syon. 

diatomacej:. 

Dr. Hooker has read to the British Association, a paper which is 
thus reported in the Literary Qazette^ No. 1592 ; — 

Dr. Hooker remarked, that though terrestrial plants in the southam 
hemisphere scarcely entered the Antarctic Circle, yet that within 
that parallel, and indeed up to the highest latitude hitherto attained, 
the ocean abounded in a very peculiar vegetation. The existence of these 
plants was one of the most singular features of the South Polar Sea; 
whilst by their decomposition they were forming deposits of organie re- 
mains in all respects analogous in composition to the infusoria rods of 
Ehrenberg ; as the Tripoli stone, &c. The J}iatomace€B probably swim 
over the whole ocean, for they were found by the author in the stomadiB 
of various molliuca throughout nearly 100 degrees of latitude, namelf, 
from the north tropic to Victoria Barrier. Within the Antarctic Cirde, 
however, they are rendered peculiarly conspicuous from their becoming 
enclosed in the newly-formed ice, and being washed up in myriads by the 
sea on to the pack and bergs, everywhere staining the white ice and snow 
of a pale ochreous brown. The collections made by Dr. Hooker were 
examined by Prof. Ehrenberg, who determined upwards of 150 different 
species, very many of them new to science, and others identical with 
what occur in all latitudes and in various formations. Prof. Ehrenberg's 
views of the animal nature of this order appear unfounded ; the argu- 
ments adduced for their being plants being considered by most naturalists 
as almost conclusive, even previous to the remarkable discovery of Mr. 
Thwaites, whose having seen several species of DiatomaceiB to congrq;ate 
in a manner altogether analogous to that pursued by certain other A^tf, 
entirely removes all doubts of their vegetable nature. . 

Dr. Hooker remarks that the universal presence of this invisible vege- 
tation throughout the South Polar Ocean, where every living thing ap- 
peared to be animal, is a most important feature ; for that these j^ts 
probably there maintain that balance between the animal and ve^tahle 
kingdom which vegetables of a higher order effect in lower latitudes ; not 
only by affording a protection for the herbivorous animals, but by pnri- 
iying the atmosphere, which must be vitiated by the swarms of mohtttt 
and crustacetEy whales and porpoises, which people the ocean, the seilB 
and penguins which abound on the ice, and the flocks of birds whidi aie 
dependent on the air and sea. With regard to the distribution of these 
Antarctic species, it is both, wide m %\^«.ce and extended through time; 
Bome of the species are foxmSi tooui^ c^erj ^t^nfc ^\ \8^xAr VAmen 
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Spitzbergen and Victoria Land ; these or others have also occurred in 
various sedimentary rocks, Tripoli stone, phonolites, and volcanic ashes. 

The next point to which the author alluded was the formation of a 
deposit or stratum of mud, consisting chiefly of the siliceous cells oiBia-' 
tomaceiSy 400 miles long and 120 broad, at a depth of between 200 and 
400 feet. This bank flanks Victoria Land and Victoria Barrier, in 78° 
south latitude, and was sounded over by the Antarctic Expedition in two 
successive seasons. Of its thickness no coiyecture could be formed, but 
that it must be always increasing is evident, the silei of which it is in a 
great measure composed being indestructible. Its position, in connexion 
with the Victoria Barrier, is very suggestive ; for that glacier, extending 
as it does in one continuous sweep from the tops of mountains 12,000 
feet high, to the sea-level, upon whose surface its outer edge floats, must 
have a progressive motion. This movement, together with the accumu- 
lation of snows in a climate where snow is perennial, wiU result in the 
barrier interfering with the DiatainaceiB bank, and producing flexures and 
other disturbances in its form, which a future elevation of the land and 
change of cUmate may reveal. 

Again, Dr. Hooker made some observations on the connection between 
Hount Erebus, an active volcano of 12,400 feet elevation, upon whose 
submarine flanks the I)iatomace<e bank rests, and that bank itsdf. Ehrenr 
berg's discovery of BiatomacetB in the ashes and pumice of active and 
eoctinct volcanos, suggests the question of the som-ce from whence these 
were derived : that author concludes such species to be of fresh-water 
origin ; but Dr. Hooker's results shew that no inconsiderable number of 
£re£^- water species occur in the Antarctic Ocean ; and adds, that we may 
further assume an occasional conmiunication between the DiatOTnacem 
bank and the bowels of Mount Erebus to be possible, since we are aware 
that other active volcanos eject materials obtained from those seas to 
which they are a4jacent. 

THE KEB6UELEN ISLAND CABBAGE. 

In the Mora of the Antarctic Continent, (which numbers only 18, whilst 
Spitzbergen shows 45), among the flowering plants ia one which demands 
particular attention — the famous Cabbage of Kerguelen Island, hitherto 
unpublished, first discovered during Captain Cook's voyage. Specimens, 
together with a manuscript description, under the name of Prinfflea, 
were deposited, in the collection formed by Mr. Anderson, in the British 
Museum, where they still exist. To a crew long confined to salt provi- 
sions, or, indeed, to human beings imder any circumstances, this is a 
most important vegetable ; for it possesses all the essentially good qualities 
of its English namesake ; whilst, from its containing a great abundance of 
essential oil, it never produces heartburn or any of those disagreeable 
sensations which our pot-herbs are apt to do. It abounds near the sea, 
and ascends the hills to their summits. The leaves form heads of the 
size of a good cabbage-lettuce, generally terminate an ascending or 
prostrate stalk ; and the spike of flowers, borne on. ^ \«^ ^jsa^ tss«» 
from helow the head, and is often two feet \a^ '^V'b tocjK. \»5^s»^"Ss*k 
horse-radUb, md the young leaves or licatta leaeBcMia m^ss'^'^ <sqwss» 
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mnstard and cress. For one hnndred and thirty days the erevr of tin 
Erebus and Terror required no fresh TegetaUe bnt this, whkih was ftr 
nine weeks regularly served out with the salt beef or pork ; daring which 
time there was no sickness on board. — Sir J, C. Bom^ Voyage to Hi 
AntareUc Continent. 



CLOVEWOBTS ABE POISONOUS. 

M. Malapebt, conjointly with M. Bonnet, has shown that SaponarU 
officinalis and Agrostemma Cithago are poisonous, and ascribes this t& 
their containing sapouine. In the last plant, the saponine occurs prmd-. 
pally in the ripe and immature seed, and also in the roots ; bnt tbe oUuf 
parts contain none. SUene nutans contains at least as macb saponine tt 
saponaria, but here it is diffased thronghout the plant, exoq)t in the seed. 
The author, moreover, found this principle in Biantkus earyophfVmi, 
2). C(Bsius, D. Carthusianorum, D.proliferus (chiefly in the roots, leasift 
the leaves, and not at aU in the flowers and seed), J^eknis diinca, L, 
chalcedoniea, L. flos cuculi, Silene inflata, Cucubahu Behen, and ift 
Anagallis arvensis and A. cceruiea, but not in Arenaria, Stellaria, anci 
Holosteum. Fremy found saponine in the horse-chesnnt ; tbe aathot 
has also detected it in the fruit, but in no other part of the tre&^— 
Journal de Fharm., in Chemical Gazette, 



THEOBBAHA CACAO, AND THE PAPAW. 

Thebe has been exhibited to the Horticultural Society, from the Dnke 
of Northumberland's garden, at Syon, a novelty in the shape of a rfpf 
fruit of Theobrama CacaOy a small tree of which whole forests occur in 
Demerara ; it is common also in Guatamela and Mexico. The tree al 
Syon is stated to be between three and four years old, and about seven 
feet high, with a clean stem for about five feet in height ; the fruit, whic^i 
is believed to be the first that has ripened in Europe, was opened for the 
purpose of exhibiting the arrangement of the seeds, which, when roasted, 
are the cocoa of commerce. They were found to be imbedded in palp, 
occupying the whole interior of the outside covering. From the same 
collection were also flowers and ripe fruit of the South American Papaw 
Tree {(arica papaya) ; whose fruit is eaten as a vegetable, and wW 
cooked is esteemed by some, but appears to have little to recommend it. 
The tree was mentioned to have the singular property of rendering the 
toughest animal substances tender, by causing a separation of the muscu- 
lar fibre ; its vapour even does this : newly-lolled meat suspended among 
the leaves, and even old animals when fed on the leaves and frTiit,are re- 
ported to become tender in a few hours. The tree has large handsome 
pahnate leaves, and sterile and fertile flowers in different dusters, the 
latter being much larger than the former. It was mentioned that at 
Syon there was a smtdler-fruited variety than the one sent. A KnightiaA 
medal was awarded for the specimen. 

CULT\niE 0¥ THE TEA-PLANT IN INDIA. 

Db. William Jameson, (jiep\ies<i ol ^?Tol«B»OT^«caK«ft^»%\!MOT^^ 
dent of the Botanic GardenB \ii t\» lioxlV^wX. ^-wtstcmrk \iL \s^&<\aa^ 
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proved the capabilities of the valley of the Dhoon, and the ac|jaoent dis- 
tricts, for the prodaction of Tea. The tea-brokers in England have pro« 
nonnced this equal to China tea of a superior class, possessing the flavour 
of the orange-pekoe, but more than the usual strength of that tea ; in 
other respects resembling that imported as Ning Yong. The capacity of 
the provinces of Kemaoon and Gurhwall for the enlarged production of 
the article, does not, moreover, appear to be limited to particular locali- 
ties. According to the latest report which has been furnished to the 
Court of East India Directors, 176 acres were under cultivation, contain- 
ing not fewer than 322,579 plants. The crop is thriving in different 
places over four degrees of latitude and three degrees of longitude, and 
100,000 acres are now available in the Dhoon alone, for the purposes of 
tea cultivation. At a maund an acre, they would yield 7,600,000 lb., 
which is equal to onesixih the entire consumption of En^and. If the 
application of capital to this object receive a sufficient impulse, we might, 
in the course of ten or twelve years, have the gratification of seeing Eng- 
land draw the largest portion of her supplies from this country, and a 
new trade of £3,000,000 or £4,000,000 sterling a year, grow up in 
India, stimulating industry and diffusing plenty, and increasing the mutual 
benefit which the two countries derive from each other. 

But the country itself would reap no small advantage from the &cility 
of obtaining supplies of Tea at a reasonable rate. I^e natives of India 
are partial to this beverage, and the use of it will be extended in exact 
proportion to the degree in which it is brought within their means. A 
rupee and a half a seer, at which rate Dr. Jameson calculates that the 
cultivation will yield a profit of nearly two hundred per cent., would 
pljBce the Kemaoon tea within the reach of the whole body of the middling 
passes : and the demand for it, in the country itself, would be sufficient 
to furnish the highest encouragement to perseverance, independently of 
the European market. — Friend of India, Seramporet Feb. 4, 1847. 

THE MULBEBJEIT AND THE SILKWORM. 

A OOHMUNICATION from Mrs. Whitby has been read to the Royal In- 
stitution, " On the Cultivation of the Mulberry, and the growth of the 
Silkworm in this country." The result of the last two years' trials has 
been highly satisfactory in r^ard to the cultivation of the mulberry and the 
pi?oduce and quality of the silk drawn from cocoon. Cuttings of the 
marus multicatdU or mulberry of the Philippine Islands, put into a cu- 
cumber frame with slight heat in October 1844, and thence transplanted 
into the open ground in the following spring, have yielded on an 
average ten cuttings each plant ; two pounds weight of leaves having been 
previously gathered from each plant to feed the silkworms. The plants 
originally imported in 1836 have spread so much that the dwarfs have 
been obliged to be thinned, and they have produced shoots during the past 
summer of from six to eight feet long. One acre of land planted with 
2400 of the morua multicaulis will, at the end of two years' growth, yield 
from 20,000 to 24,000 cuttings, sufficient when rooted u^ tn "^tim^ visw^sk- 
ther acre. In 1846, Mrs. Whitby goes on to ata3», ^'b xaw\ft %rn«c^ ^^-- 
^eiimonti to asoeiiam the relative ^aiue ot «^%^ ^t^vsossd^ \s.^sav Vsos. 
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different places ; and gives the following comparative weight and nnmlier 
of the cocoons prodoced, all the worms bei^ treated in every resped; 
alike: 

No. Cocoons. Oz. Cocoons. Oz. 

1 English. 77 weif^hed 2 and 77 produced Ok raw silk. 

2 Poictiers 55 „ 2 „ 460 „ U „ 

S Bordeaux.... 47 „ 2 „ 480 „ If „ 

4 Italian 45 „ 2 „ 21S „ 1 „ 

5 Bengfali 340 „ 2 „ 

The Bengali cocoons were so inferior to the others that they were mA 
wonnd off. The communication concluded with a reply to the following 
question : " How the English grower could compete with the Bengali 
grower, the latter having four crops and the former only one annually,'* 
viz., one cocoon reared in England is equal in weight to fonr of the Ben- 
gali, and the raw silk sells at from 23s. to 25s. per pound, whilst the Ben- 
gali raw silk fetches only from 10s. to lis. per pound. — LUerary Gazette, 
No. 1567. 

GUTTA PEECHA. 

This new substance in the arts has been mentioned in the Tear^haok 
of Facts, 1846, p. 73 ; and in the Tear-book, 1847, p. 105. Of theGutta 
Fercha plant, specimens are now flonrishing in the Boyal Botanic Gai- 
den at Kew. 

Sir W. J. Hooker states the trees from which Outta Fercha is procurei 
to belong to the natural order Sapotaceoe, found in abundance in the iahind 
of Singapore, and in some dense forests at the extremity of the Maykyen 
peninsula. Mr. Brooke reports the tree to be called Niaio by the Sara- 
wak people, but they are not acquainted with the properties of the sap c 
it attains a considerable size, even as large as six feet in diameter; is 
plentiful in Sarawak, and most probably dl over the island of B(ffneov 
The tree is stated to be one of the largest in the forests in which it is 
found. The timber is too loose and open for building purposes ; but the 
tree bears a fruit which yields a concrete oil, used for food. 

Gutta Fercha is contained in the sap and milky juice, which quickly 
coagulates on exposure to the air ; from twenty to thirty pounds bemg the 
average produce of one tree. For collecting the sap, the trees are fdled, 
barked, and left dry, and useless ; so great is the demand for the Gntta^ 
the importation of which already reaches many hundred tons annually. 
Hence, the forests will soon be cleared of the Gutta trees ; whereas, it is 
believed that a constant and moderate supply might be secured by inci- 
sions in the bark, as in the case of Caoutchouc. 

The Gutta is received in scraps, or in rolls of thin layers. It is first 
freed from impurities by deviling or kneading in hot water, when it is left 
soft and plastic, and of a whitish grey colour. 

When thus prepared, the Gutta has many curious properties. Below 
the temperature of 50 degrees it is as hard as wood, but it will soon re- 
ceive an indentation from the finger-nail. When softened in hot water, 
it may easily be cut and moulded ; and it will harden as it cools, to its 
former rigidity ; and it may \>e &QtVene,^«EA^^Bs^<s(i<^«sv^ number of times 
without iiijury to the matenalL. XJii^e caKKi\«2!a.ws^^^^tt^^ 
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bat it has such tenacity, that a slip, one-eighth of an inch substance, sus- 
tained 421b. weight, and only broke with a pressure of 561b. When 
drawn out, it remains without contracting. 

Tn solution, Gutta Fercha is applied, like caoutchouc, for waterproofing 
doth. It is likewise used for numerous purposes for which leather is 
used ; in mastics and cements, &c. In short, it promises to become as 
important an article of commerce as caoutchouc itself. It has been 
suggested to Dr. Montgomerie, that the Gutta Percha would be found 
useM in stopping decayed teeth. — The Illustrated London News, 
No. 287. 

Mr. Busk has read to the British Association, a paper " On the Appli- 
cation of the Gutta Fercha to Modelling." After alluding to his experi- 
ments, he described the mode he followed in obtaining his moulds : " It 
is to be rolled out on a smooth surface in sheets of any convenient size 
suitable to the object to be taken, and varying in thickness according to 
the size. For small objects, from the -rV ^^ tW ^^ ^^ ^^^ ^ ^^^^ enough. 
The sheet is dipped for a moment or two into boiling water, and placed 
warm upon the object, upon the surface of which it is to be carefully 
pressed with the finger point, or a convenient elastic pad, so as to insure its 
dose and uniform adaptation. In moulding soft objects, it isy of course, 
necessary that they should possess elasticity or resiliency, as is the case 
with living or recently dead animal bodies. The Gutta Percha does not seem 
to be applicable to tiGdng moulds from very fragile bodies, such as many 
fossils, which would not bear the requisite pressure, nor admit of the re- 
moval of the mould when rigid, without risk. The most delicate objects^ 
however, and slender projections, if firm enough in the original, may in 
the phister cast be removed from the matrix without any difficulty, when 
the latter is softened by momentary immersion in hot water. 

Mr. Jerdan stated that there were two kinds of Gutta Fercha — one 
white, the other black. The former was the best for modelling. He had 
written to Mr. Brooke, of Borneo, on the subject, who informed him that 
an unlimited supply might be obtained from that country. Mr. Craw- 
fhrd said it was not hard till after it was submitted to the heat of boiling 
water. The proper way of pronouncing the word was gutta pertsha, 
which was a Malay term, and signified ragged gum. 

PARASITIC PUNGI. 

The Rev. E. Sidney has read to the Royal Institution, a paper on this 
subject, in which the peculiar feature was a summary — 1. (JT the Fungi 
infesting timber. It was alleged that not only the Merulius hwrymans 
and Polyporus destructor, but any fungi found on decaying trees, were 
capable of producing dry-rot. . From smaU white points there radiates a 
filamentous substance paralld with the surface of the timber. This is the 
spawn of the fungus. It soon gains strength, and penetrates the intercd- 
lular passages of the wood, and thus disintegrates the timber. Mr. Sidney 
suggested that the development of these fungi might depend on the 
condition of the sap in the wood. He adverted to thft ex^tvsfikKcte* 'jST^^- 
trochet on the growth, of fungi in acid and «Sika&Tk& w^xsSaa-oa, ^a'vkcSsssj^ 
to elucidate the phenomena of dry-rot. He cott\«cAsA ^iJoss^ -vV^^*^ 
might be the emcacy of Kyan's principle, muc\im^V.>«^^^'»=^'^^^^^^ 
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tating experimental research into the best times for felling trees ;— spring 
was alleged to be the worst season. 

2. On the Tunyi infesting the culinary department. Bread is attadsed 
by a Fenicillum, as well as by two or three other moulds. French troops 
experienced great injury from bread thus poisoned. The fungi attacking 
meat are chiefly, according to Mr. Sidney, Agarics in a rudimentary stat& 
FeniciUum gluucum is, however, found destroying salt provisions. 

8. The fungi infesting cellars are probably Polgpori, and other fungi 
in various stages of growth. Mr. Sidney showed that, when pressed into 
a state of sufficient consistency, these fungi formed excellent tinder. None 
of these fungi will grow where rock-salt is present. Fermentation is ge- 
nerally attended by the growth of molecular spores. It is remarkaSbla 
that both the yeast and £he vinegar fungus are mere states of Peniallmm 
gUmcum ; the mode of their growth being modified by the peculiarity ol 
the medium in which they are developed. 

Mr. Sidney noticed the following experiment, made to ascertain whe^ 
ther the so-called vinegar-plant was able to produce fermentation : — ^Foqr 
equal quantities of sugar and water became acidified in the following order 
— a, when containing washed fungus ; b, containing yeast ; c, containing 
fungus unwashed ; d, when left to itself. In these cases, FenunUttm glau- 
eum at length appeared. 4. Fungi infesting store-rooms, Sfc. These are 
diiefly infested by FeniciUum glaucum. Its growth is said to be predated 
by any essential oil. Sugar is attacked by Tonda sacchari. Fruit is 
subject to several fungi. It is remarkable that the brown matter on st< 
tacked apples and pears has been found to produce potato disease by ino- 
culation. Mr. Berkeley's recent experiments on Bunt, show that fdngal 
disease may be propagated by the mere grumous matter in spores. 5. 
Fungi attacking books and the object-glasses of telescopes. The former 
are hairy fungi ; the latter the small FeniciUum growing on the particles 
of dust which insinuate themselves into the glass. 6. Fungi aMaekxng 
the wardrobe, and the contents of the dairy. Mr. Sidney referred to ths 
FeniciUum as appearing on leather, and to the Torula as infesting cheese. 
The speculation of the convertibility of milk globules into fimgi was no* 
ticed as an unsubstantiated hypothesis. — Athmawm, No. 1022. 

ESCULENT FUNGUSES. 

The great drawback on the use of these Esculents in this country is, 
that some are poisonous, and few persons possess the skill to distinguish 
them, with the exception of one or two species, from those which an 
edible. In the market at Bome there is an " inspector of Funguses," 
versed in botany, and whose duty it is to examine and report on all su^ 
plants exposed for sale. The safety with which these vegetables may be 
eaten has led to a very large consumption in that city, where not lest 
than 140,000 pounds weight, worth J^OOO sterling, are annually con- 
sumed, and this in a population of 156,000 souls. We cannot estimats 
the value of funguses in our own country for an article of diet as leai 
than in Italy; nor believe that the supply would be in a less ration If 
this be correct, the value of the {uu^e&, -^liHA!!^ %xc^\^<s«^tA %^{ring up 

and die, wasted in Great Britain, \wovi\Qi ^jfe ^iSow& \b^ «» ^sSSs^ooL^^wisa^ 

in each yeai.-^Athena m, l^o. 10^. 
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PHOSPHOKESCENT TUN6U8. 

Me. Gaednee, in his Travels in the Interior ofBradl, found fungiis 
bdon^g to the genus Agaricus, and was told that it grew abundantly in 
tiie neighbourhood, on the decaying leaves of a dwarf palm. It varied 
from 1 to 2^ inches across. The whole plant gives out at night a bright 
phosphorescent Hght, of a pale greenish hue, simUar to that emitted by 
the larger fire-flies, or by those curious soft-bodied marine animals, the 
FiproaonuB. From this circumstance, and from growing on a palm, it is 
eidled by the inhabitants " Flor de Coco." The light given out by a few 
of these fungi, in a dark room, was sufficient to read by. It has been 
described by the Rev. Mr. Berkeley, under the name of Agaricm Oard^ 
neriy frt)m preserved specimens. Mr. Gardner had already named it A. 
^hosphorescensy not being aware at the time he discovered it that any 
other species of the same genus exhibited a similar phenomenon ; sncb^ 
however, is the case in the Agaricua Olearius of De Candolle ; and Mr. 
Dmmmond, of the Swan River Colony, in Australia, has given an account 
of a very hurge phosphorescent species, occasionally found there. 

PALL OP MANNA. 

Seyeeal occurrences of what is called a Eall of Manna are attri- 
butable to the accumulation of the lichen, Lecanora escttlenta AncJier- 
eloi,* observed in Persia in layers of nearly inches (Om. .12 to Om. '13) 
in thickness. Specimens, with the following note, have been sent to 
Erance : — " In 1 829, during the war between Persia and Russia, there was 
ft great famine in Oroomiah, south-west oS. the Caspian. One day, during 
a violent wind, the surface of the country was covered by a lichen, which 
£qI1 from heaven. The sheep immediately attacked and devoured it 
eagerly, which suggested to the inhabitants the idea of reducing it to floui^ 
and making bread of it, which was found to be good and nourishing. The 
country people affirm that they had never seen this lichen before nor after 
this time." " During the siege of Herat (which is about 876 feet above 
the sea), more recently,the papers mentioned a hail of manna;^\i\ch. feU upon 
the city, and served as food for the inhabitants." " A rain of manna oo» 
curred, April 1846, in the district of Jenischehir, and formed a layer three 
or four inches in thickness. It was of a greyish white colour, rather 
hard, and irregular in form, inodorous and insipid." 

" Pallas observed it in the mountainous, arid, and calcareous portion of 
tiie great desert of Tartary. M. Eversham collected it in the steppe of 
the Kirghiz, to the north of the Caspian Sea, where it is called semljenoi* 
chleb. M. Ledebour has observed it in the same countries, but chiefly 
those which border on Altai and Bilezikdgi ; saw it also in Anatolia, in 
1845. Dr. Leveille gathered it in Crimea, and Dr. Guyon recently in 
Algeria." 

" It is found in irregular shaped bodies, varying in size from that of a 
pn's head to a pea or small nut ; and when seen in its proper sites haa 
never been found attached to any support whatever. An analysis of the 
Iiecanora shews that there is no fecida in its com\io«.t\Qi\.." 

Wellsted, p. 49, "learned from a JewidiMbU, Vltiait, <Ki\x&Vs«sKiS!?j 

* Belae. d'un Voy. en Orient, vol. ^ v- ^^^- 
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through the desert contiguous to Damascus, &r removed from any trees 
or vegetation of any kind, a substance was deposited, which, firom his 
description, in appearance, size, and flavour, accurately resembled the 
manna of the Scriptures. Similar testimony was derived from several 
Bedouins." 

It may be remarked, in passing, that several writers have not hesitated 
to identify some of these species with the manna miraculously supplied to 
the Israelites in the wilderness. They were obviously acquainted with 
manna of some kind, from the fact that they named the new substance 
from its resemblance to it. — American Journal of Science and JrU; 
Jame8on*8 JourTuU, No. 85. 

LOTUS or THE AlfCIENTS. 

In a list of African plants, enumerated by Mr. Munby, is the IfUraria 
tridentata of Desfontaines, brought from the desert of Souasa near 
Tunis. He coigectures this to be the true Lotus tree of the ancients. It 
is called Damouch by the Arabs, who are aware of the semi-intosicating 
qualities of its berry, much more likely to give rise to the fame of the 
Lotus, than the dry and unpleasant fruit of the Zizyphtu LotttSy or that of 
the Celtis atistralisy to which the infatuating food of the Lotophagi has 
been in turn referred. The locality of the Nitraria would also agree weU 
with the reahn of the famous Lotus tree. — Annals of Natural Hufoty, 

GROWING PLANTS TN CLOSE CASES. 

Me. Ward has made a conunimication on this subject to the British 
Association. His object was to give the results of a long experience of 
his plan, as well as to point out some errors with regard to the use of 
these cases. Time had enabled him to mature his plan, and to try it with 
every form of plant ; and he might say that, whether for transportation 
from one climate to another, or for growing plants under circumstances 
where they could not be exposed to the atmosphere, it was perfectly suo- 
cessM. Palms had been transported from the tropics in these cases ; and 
roses had blossomed in them exposed to a southern aspect in Lond(HL 
In order to secure the proper grovrth of plants in these cases, they should 
have moisture, be planted properly in soil, and exposed to the light. If 
these conditions were not attended to, the cases would fail. Sometimes, 
in voyages, they were covered over with boards or tarpauling, and the 
plants, not having light, were of course destroyed. Mr. Ward read some 
letters, showing that this plan of growing plants in closed cases might be 
made to contribute to the comforts of the poor in large towns, as the 
cases may be made at a small expense, and supplied with plants all 
the year round. He also called attention to the fact that all the 
lower marine Algse might be grown in these cases by means of salt water 
artificially prepared. 

Dr. Daubeny stated, that he had performed various experiments on the 

growth of plants in cases ; and had found, in many, cases, that plants 

gave out a larger quantity of oxygen gas in his cases than could be got 

lid of by the imperfect means of ventilation adopted. It appeared desir- 

able not to exclude a free adimaavm. ot va, «K^^i)&&\.\!^^'<^\&\\ts may obtain 

carbonic acid and get rid oi tVie oxj^cel ttotoi \5aa <aaR&. 
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BABON VON BUCH ON GLACIEKS. 

The learned Baron, in his description of Bear Island, in the Quar- 
terly Journal of the Geological Society^ says : I think I may now well 
venture on this conclusion, deduced from nature and experience, without 
needing to fear uncalled-for, verhose, and therefore unmeaning, opposition, 
since the regular doctrines of Venetz and Charpentier, regarding the Ori- 
gin and Progress of Glaciers, are only heard in the far distance ; and since 
the general conviction that Agassiz's unsuccessful attempt to live three 
summers on a glacier, and all the care and lahour expended there, have 
led to no other result than to confirm still more the wise considerations 
and deductions of Saussure ; and to prove that the &culty of extended 
generalization, which depends on few but sure observations, leads sooner 
and more directly to the truth than all the instruments we may heap to- 
gether, without using them with proper precautions. Even the echo, 
still faintly repeated from the other side of the Atlantic, will in a short 
time cease. When we question the maps of the Swiss Alps, the moun- 
tains in the Tyrol, the Norwegian glaciers, the few seen in the Pyrenees, 
the magnificent vicinity of the sources of the G^ges and Jumna, — 
everywhere the same law appears, namely, " That glaciers only form on 
mountains that rise above the limits of perpetual snow, and spread out in 
this region ; the origin of such glaciers must be sought in depressions, — 
wide basins of snow. They never originate on the open rocks fer from 
large masses of snow. From these wide pots of snow, the icy mass pro- 
ceeds down in deep valleys, perhaps even to inhabited places, where the 
temperature of the air sets limits to its farther progress, and where the 
portion destroyed by melting roust be contmually and rapidly renewed 
from above." 

From these essential conditions in the formation of glaciers, therefore, 
it evidently results, thai the cause of their progress and sliding dovm 
into the valleys must be sought, either altogether, or at least chiefly, 
towards their origin, and above the snow-line, never in the ice masses 
themselves, which in this respect are altogether passive. In this upper 
region, the pressure of the connected ice masses operates exactly as the 
pressure on the Bossberg has pushed down a whole stratum of the moun- 
tain, destroyed it, and covered half a canton with the giant fragments ; 
and this pressure is not destroyed in its progress, but increased until the 
temperature and smaller declination of the valley are able to counter- 
balance the pressure of the mass. No glacier continues to move when 
the bottom of the valley on which it rests has a less inclination than 3° 
(Elie de Beaumont). No doubt, large extended masses of snow often 
appear in confined valleys below the snow-line ; they may be even changed 
into vaults of ice, as is so beautifully seen in the ice-chapel not far from 
the Bartholomseus lake at Berchtesgad ; only these never move ; they fill 
no valley like a long ribbon, like a frozen caktoi^, — ■I'st xJass^ ^^s^ W* 
pressure from above, the only thing that caiimoNfc>i5a!WX\.^QWcw«s&ss.^s^ 
the valley. 
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UOYEMENT OF GLACIEBS. 

Sib T. D. Acland has communicated to the British Association, a 
Memoir, " On some Remarkable Movements of the Glaciers under the 
side of the Orteles-Berg." The author stated that during a visit to the 
Tyrol in 1819, he had heard that the Glaciers of the Orteles Mountain 
had advanced considerably in the preceding years, which induced him to 
make a personal examination of the circumstances. He found that in 
the spring of 1815, the Kings or Gampen Glacier had extended beyond 
its usual limit, and in the course of two years, advanced a distance of 
two English mOes along the Sulden Valley, covering the meadow-knd 
and nearly reaching the buildings of the Gampenhof. In this state, it 
was seen and sketched by Sir T. Acland, who again visited it in 1846, 
and made fresh inquiries. From 1817 to 1823, the glacier had occupied 
the Sulden Vallev; but between 1823 and 1825, it melted away until it 
occupied only its original extent. In April 1845, it again advanced, and 
by September 1846 had travelled a distance of two thousand yards. 
Below this point, the Valley, nearly as fiir as the Gampenhof, resembled 
the bed of a wide torrent, being covered with moraines and blocks of 
stone, some of them nine or ten feet high : all the soil had been swept 
away by the former advance of the glacier, whose path was marked by a 
sterility which countless ages would scarcely remove. Previous to its un- 
usual advance, the surface of the glacier was sufficiently level to allow of 
walking over it easily ; but since the movement it had risen up and split 
into masses and pinnacles, the cracking of the ice producing reports 
audible at great distances. 

Prof. J. Forbes pointed out that the real amount of motion in a glacier 
oould not be estimated by noticing the point at which it terminated, since 
the melting of the ice mi^iht waste the glacier nearly as fast as it advanced; 
therefore, the movement as recorded was to be considered as the real 
movement minus the waste by liquefaction, which would be very great in 
the bottom of a deep and hot vdley. Prof. Forbes then mentioned an 
instance of a glacier on the south side of Mount Blanc, which advanced, 
in 1818, until it arrived at a steep barrier against which it rose till it 
reached a height of 300 feet above the valley, and by its pressure against 
the solid rock rendered necessary the removal of a chapel at that elevation. 
When Prof. Forbes saw the place in 1842, the report seemed to him in- 
credible, bat on revisiting it last year, the glacier had again advanced 
two-thirds of the height it formerly attained. The advance of glaciers 
seemed often disproportioned to the cause — a very few degrees of dimi- 
nution in the average temperature of the season producing an enormous 
extension of some glaciers ; from which Prof. Forbes argued that without 
any marvellous change of climate the glaciers of the Alps might have 
extended to the Jura, across the plain of Switzerland. The extension of 
the glaciers depends chiefly on the quantity of snow which frdls in the 
higher Alps, and by its partial melting supplies the glacier ; it is the 
snow-water also which, penetrating the capillary fissures of the ice (when 
not rendered very hard and solid by intense frost) becomes the chief 
instrument or moving power vipoii Yf^<i\i \Jaa ^vwice of the glacier 
depends. A coating of siioYf ]fiom.o\,ea \iJaa mw^mso^. q\*Cs^^ ^^aws^sst 
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indirectly, by keeping its temperature not fiur below the freezing 
point. — Jthenavm No. 1028. 

THE WAVE or TRANSLATION, AND THE NOETHEEN DRIFT. 

A PAPEE has been read to the Geological Society, " On the Wave of 
Translation in Connexion with the Northern Drift," by W. WheweL, 
D.D. In this memoir, the author, after referring to the northern drift, 
and the causes that had been suggested for explaining its phenomena, 
and stating the meaning and properties of the wave of translatiott, pro- 
ceeded to discuss some of the results of its operation. He assumed, for 
this purpose, a certain quantity of material to be distributed within a 
given area ; and showed, by simple calculation, different expressions for 
Ulc amount of paroxysmal force that would be needed. He considers, 
however, that paroxysmal force is necessary ; but that a movement, al- 
though small, will, if sudden, produce effects resembling those to be 
accounted for. He concluded by observing, that a wave of translation 
differs but little from the debdelea assumed by earlier geological specu- 
lators. 

" THE SILUEIAN SYSTEM." 

Sir R. I. MuECHisoN has communicated to the G^logical Society, a 
paper, " On the Classification of the Lowest Fossiliferous Rocks of North 
"Wales." The author explains the grounds on which he is is comi)elled to 
dissent from the recent proposal of Professor Sedgwick, made to the 
Geological Society ; and shows that its adoption would break down the 
scientific meaning hitherto attached to the term " Silurian System." After 
several years of labour and preparation, that system was propounded in 
1835, as a natural history group, which, though characterized by a com- 
munity of animal forms, was separable into Upper and Lower divisions. 
The name Silurian having been given to the whole, that of Cambrian 
was subsequently applied by Prof. Sedgwick to the still lower adjacent 
slaty rocks of North Wales; it being then hoped and believed that, 
according to analogy, such lower rocks would be found to be distinguish- 
able from the Silurian by a peculiar suite of organic remains. Researches, 
however, having now proved that the so-called Cambrian rocks are also 
tenanted by the same fossils which have for many years been recog- 
nized as Lower Silurian types, and these remains having further been 
shown to occupv the lowest fossil-bearing strata in Russia, Sweden, Nor- 
way and Amenca, Sir Roderick Murchison maintains that this name 
must be adhered to in reference to all British, as well as foreigu, strata 
which are occupied by the fossils originally described by him as Lower 
Silurian. In conclusion, Sir R. Murchison points out that if, in this 
instance, the principle of strata identified by their fossils be departed 
frt>m, by merging his well-known Lower Silurian type in a name applied 
to a group of rocks which has never yet been described as containing 
fossils of its own, the very term Silurian would be excluded from the 
geological maps of various regions of Euroi^e wi^ kia&Tvca., wsl^\s>l^"^ 
has been maerted after mach labour ; and V.\ittfc VJojaa ^«^w^ ^'^ *^«is- 
lower and larger haif, the SHurian roc\ts ^QTiid V ik^<:r^>^sv'*^^5^'^ 
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tracts, to a small and insignificant band, quite nnworthj of being entitled 
a System. 

THE CAMBRIAN SYSTEM. 

A MEMOIR has been read to the Geological Sedety, hj the Be?. Froi 
Sedgwick, " On the Ckssification of the Oldest Fossiliferons Bocks of 
Wales." Under the words " Cambrian System," the author induda 
nearly all the rocks both of North and South Wales, between the western 
coast and the Silurian rocks as coloured in Sir R. Murchison's map. 
The rocks of this system are exhibited as a great succession of nndolatioiii 
extending in North Wales firom the Menai Straits to the crest of the 
Berwyns, and thence to the carboniferous rocks of Shropshire. The sec- 
tions through these undulating groups have been described in f<»mer 
communications; and in the same series were included not only the. 
rocks upon the line above mentioned, but a great series of oo-ordinBte^ 
rocks thrown into similar undulations, and induding the whole chain ol 
Cader Idris and the overlying slates descending into the drainage of the 
Dyfi. The author first endeavoured to connect his previous sections by 
new details ; and especially by a great flagstone group containing foooib 
and a spedes of Lingula fouud on the same paralld. He then described 
in detail five sections in various directions across the district ; in all oC 
which, with the exception of one, the lingula bed is a common base line; 
and he considers that the whole series of Caernarvon and Merioneth see^ 
tions are thus conuected, that these beds are fossiliferous throughout, that 
they are of vast thickness, and that they are inferior in position to all 
the beds (Caradoc or Llandeilo) described in the Silurian system. 
Next were described two sections across South Wales, through rods 
occupying a great irregular trough reposing on the old Cambrian rocks^ 
and overlaid to the south-west by the rocks of the Silurian system. 
These are considered to be on the paralld of one of the upper groups of 
the North Welsh series; and as divided into three great groups and 
overlaid by a fourth group still below the Silurian rocks, and odled Cam- 
brio- Silurian ; above which come in perfect succession the upper Silurian 
rocks. The whole Cambrian system the author thus divides into four 
groups ; the higher of which alone, and that only in part, comes into the 
Carodoc or Llandeilo groups of the Silurian system. Lastly, the author 
discussed the question of nomenclature. He considers that the terms 
hitherto employed for the subdivisions of the middle and older palseozoie 
rocks being geographical, and these terms describing the succession in 
particular districts, it is impossible to use the words correctly without 
preserving their geographical meaning : and that if a new prindple of 
nomenclature is to be introduced which has no reference to the physieal 
group, it is necessary to congniity of language to introduce some cone- 
sponding change in nomenclatm-e. He states that it is impossible to 
describe the ascending sections in North and South Wales in Silnriaa 
terms ; since, in speaking of any members of the vast ascending group of 
North Wales by the name Silurian, we are defining an older work thaa 
any of those belonging to the SUurian system. The author, therefore^ 
rejects the name " Silurian syat^Jbi" «a«^^'2^\ft^^^«t ^vision <i 
the Cambrian rocks, and continuea t\ie "oafc oi VJfikaXfinsi.^^ ^^fis^TOiaBa^ 
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THE DILTTTIAH AKD IfODSBK EPOCHS. 

Pbo? . PiCTKT, in a Memoir on tliis sulgeet, in the SibHoth^t 
UniverseUe de Geneve, considen it as very probaUe that the different 
Dilnvian formations enclose a series of ftumas differing little from each 
other ; a eireomstanoe whieh proves that the Dilnvian and Modem Epochs 
have heen in no waj separated hy an event comparable to those revoln- 
tious of the globe which, at different times, have extingnished existing 
^ecies, in oider to replace them by others wholly different. — (See the 
paper, translated in Jameson* e Journal, No. 84.) 

BLkTY CLEAVAGE. 

Oms law respecting Slaty Cleavage was announced in 1831, by Pro- 
fessor Sedgwick,* and is now well known : that law is, that the cleavage 
planes maintain their parallelism over extensive areas irrespective of the 
varying position of the beds which they cut through, or of the mineral 
diaraeter of the beds. Another law respecting slaty cleavage was de- 
tected by the authorf in the progress of his tour, ai^ is the following : 
viz. that the strike of the cleavage coincides with the strike of the bed- 
^ng, whenever the latter continues nnintermptedly the satne for a con- 
siderable distance ; but when the strike of the bed is inconstant, and shifts 
at short intervals, then the cleavage planes hold their course right on, 
irrespective of the varying position of the planes of bedding ; in other 
words, that the strike of <^ cleavage coincides with the prevsoling strike 
of the beds in each district, and does not vary with the subordinate and 
local irregularities in the strike of the beds. Whence it follows, that the 
strike of cleavage in a district is more constant and regular than the 
strike of the beds. — Quarterly Journal of the Geological Society, No. 7. 

ACCE880ET ELEMENTS OP PTBOGENOUS BOCKS. 

Indepeivdentlt of the silicated minerals which constitute the crys- 
talline ro(^ called Pyrogenous, these rocks contain Accessory Elements, 
found in small quantities it is true, but which must be taken into account 
in the study of geological phenomena. M. Durocher's researches on this 
subjeet^ (eonununicated to L'lnetitut, No. 709,) have led him to the fol- 
lowing conclusions : — 

Independently of the silicates, the pyrogenous rocks contain a little 
water, and very often small quantities of earthy carbonates, which appear 
to have formed part of them from the first, and not to have resulted from 
infiltration. Frequently also, they contain, as is akeady known, small 
quantities of phosphates, /hmj^'m^^, sulphurets, and arseneosulphurets. 

The magnetic property is much more common in these rocks than is 

* GeoL Trans., 2d series, v<d. ill., p. 68. 

t While tbe author was drawing this conclusion from his observations in 
Wales, a nearly similar law was announced to the British Association at Cork* 
by Professor Phillips, in the following terms :— "The cleavage planes of the 
state rocks of North Wales are always parallel to the main direction of the 
fpreat anticlinal axis, but are not affected by the 8xn«)\ \ni^\]\«XSsu% ^\ c^^^ 
tortions of these lines. In North Wales, thev mamtam Wife %KKife ^^ss^sioss^ 
for tfty milea, not varying more than two or tnrcc deKeea."»» ^§i«» KVassftSPoaj^^^ 
ad September, 1848,) 
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generally sappoeed. The granites alone are rarelj magnetic. ThA mag- ^ 
netism of these rocks appears to the author to be owing to the piesenee 1 
of a small quantity of oxidulated iron, sometimes in titaniferons iron or 
magnetic pyrites. In other respects, it is remarkable that the greater 
part of crystalline rocks, even those which are not magnetic, yield a little 
oxide of iron to boiling acetic acid ; when they are caldned, they almost 
always assume a reddidi or rose tint. 

M. Durocher concludes by adding that the Oligodase, that species of 
felspar which was first observed in the granitic rocks of the north of 
Europe, is likewise found, though in smaller quantity, in those <^ France. 
He has discovered it in a syenite of the Vosges, and in numerous granites 
of the Alps, Pyrenees, and the west of ¥imw.^!I^anilated in Jamutm** 
Journal, No. 86. 



COUNT KEYSERLINO'S ZOOLOGY 07 RUSSIA IN EUROFS. 

Sir R. 1. MuRCHisoN has exhibited to the British Association, the new 
work, entitled " Wissenchaftliche beobachtungen auf einen reise in das 
Petschora-land," and explained its value in completing the acquaintance 
of geologists with the great north-eastern angle of Russia in Eon^ 
wluch is watered by the river Petchora. The geographical and astro- 
nomical observations in this Expedition, (to a region previously known only 
imperfectly to the Russians through the traders in fdr,) are by M. P. voa 
Krusenstmi of the Imperial Navy. The geological outline of the jHresent 
work, (executed in 1843,) was communicated to Sir R. I. Murchison fffe- 
vious to the publication of the volumes on the " Geology of Russia and the 
Ural Mountains," and constitutes one of the chapters of that work ; bat 
the object of this communication was to call attention to the addition! 
which had appeared : first, in regard to the physical and geological deli- 
neation of this wild country in two maps ; and, secondly, to the nume- 
rous plates (23 in number) of the organic remains of the Silurian, Devo- 
nian, Carboniferous, Permian, and Jurassic systems, occurring in a 
hitherto unexplored region which extends over near 11 degrees of latitude ; 
viz., from 60 to 71° N. latitude, and 25° longitude, including the northern- 
most range of the Ural Mountains. Sir R. I. Murchison stated that 
although the eastern flank of that chain had been touched upon at one or 
two points by the authors, and notably in N!. latitude 65 , enough had 
only just been done by them in this respect to connect, in an approximatjB 
manner, the structure of the northern end of the chain with that previous^ 
described : all this rocky territory, extending 8° and 4° of latitude beyond 
the limits of arboreal vegetation, is now under the survey of a dirtinot 
expedition, commanded by Colonel Hoffman, and sent out under the sos- 
pices of the Geological Society of St. Petersburgh. The chief geologic^ 
interest attached to the work of Count KeyserHng, (in addition to tbe 
points alluded to,) is the determination of an axis of palseozoic rocks oob- 
stituting the Timan Ridge, which, branching off from near the Uid 
Mountains in lat. N. 62°, trends in a N.N.W. direction on the Idt bak 
of the Petchora to the \)aY of Tcke&ksiya, and is prolonged into the pro- 
montory of Kanin-l^oa rnAaA.. ^^'^ 4V . 'Y^ss&tv^, ^^^s^gsoi from tfcs 
meridian direction of the T3t«JL"5!llo^xA«aa,\i>^V.'^^ N» "^assa -ws&m. 
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iztremity, seems to fonn a part of the great girdle of palseozoic deposits 
which wrap round the crystalline nudeos of Laphmd and Scandinavia, of 
which the Baron Leopold von Bnch, hj his description of the fossils coU 
lected there, has recently determined an important fragment of carboni- 
ferous age in Bear Island near Spitzbergen, on the north-western iBank of 
Scandinavia. — Mhenaum, No. 1028. 



MAP OF SWEDEN, 

GoxTivT Rosen has exhibited to the British Association, Maps of apart 
of Sweden, executed by the Crown Prince, which were described by Sir 
R. I. Murchison. The first of these maps represented by a scale of 
colours the physical features of the country ; a diark-green tint being em- 
ployed to designate all the parts elevated less than 100 feet above the 
sea, and various other colours for heights up to 3000 feet. The second 
map exhibited the extent of the wooded district, dark green being em- 
ployed for the primitive forests, and a lighter shade for those where the 
large timber had been felled. The third map exhibited the mining districts, 
dote of colour indicating the mines, whilst the routes by which the ore was 
conveyed to the blast-fimiaces and manufactories, and to the porte (princi- 
pally Stockholm and Gottenburg), were represented by lines of the same 
eolour. The ore, being smelted by charcoal fires, has to be shipped to the 
forest district and again brought back ; whilst the abundance of streams 
has given rise to numerous hamnur-ioorks instead of the more powerful 
machine by which iron is rolled in this country. The iron of Sweden has 
of ten travelled 1,200 miles, at a cost of 20 per cent, on its value, before it 
is exported. Railroads and canab will shorten the distance and lessen 
the expenses, whilst the restrictions on the trade are at the same time being 
removed. Between Stockholm and Gottenburg there is an elevation ex- 
ceeding 400 feet, and the railroad now in progress will reduce the journey 
from 4^ days, the present time by sea, to 16 hours. Count Rosen also ex- 
hibited several other maps, one of them (by Colonel Loven) showing, by 
ct^ours, the amount of population in different districts, varying frt)m 500 
to 15,000 per square mile ; and the Count pointed out the relation of these 
ecdours to the physical condition of the country. 

COLOUSED GEOLOaiCAL ICAPS. 

A PAPER has been read to the British Association, " On a System of 
Ckdouring Geological Maps," by J. W. Salter. Hitherto, geologists have 
represented the British strata by colours taken from the general hue of 
the rock, modified by the necessity of using bright tints, and distinguish- 
ing adjacent formations by colours strongly contrasted. Continental geo- 
logiste have not entirely adopted these colours, nor is there periett 
accordance even in the maps of Englishmen. Mr. Salter proposes to 
remedy the inconvenience and uncertainty attending the present mode of 
colouring maps by introducing a system capable of universal adoption. 
The same colour, he says, should always be employed for the same group 
of rocks, various shades of that common colour bem%%\sS&j&\^\!^>\j^^£^^ 
gnish, and at the same time combine, a!)! the 8«i)9AN\"assi» ^1 ^QmI^ ^wce^« 
Again, the coloars used to distingaishi systexxia oi ^jw^Ai ^a<65A.V^^2^ 
some constant order. The chromatic scale u^itowSI^l «a^jgss^s^ '■^"as&.'« 
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the most liannomoos gradation of ookran, and aeoordin^y Mr. Salter 
proposes to represent the Silurian strata b)^ Violet ; Onrboi^ibroaB, Biue ; 
Triasdc, Qreen; Oolitic, Yellow; Cretaeeons, Oranffe; Tertiaiy, Med, 
It is necessary to nse a more intense red, witii the addition of TarioiB 
markings, for the granitic rocks. 

Mr. Greenongh referred to the pamphlet accompanying his geologiesl 
Map of England, for an exposition of the principles by which lie was 
goided, — which were approved of hy the English geol(^sts, and from 
which the French had departed with regret. Mr. Phillips and Sir H. 
De la Beche recommended the adoption of one colour ibr each system, 
employing engraved lines of various kinds to distinguish the snb^visioiu^ 
therelr^ diminishing the cost and increasing the accuracy (^ coloured maps. 
Sir R. I. Murchison said he had once attempted to apply the scheme now 
adopted by Mr. Salter, but found it, practically, less serviceable than Mr. 
Oreenough's, which was the basis of all the other maps.— ^/AtfikMW, 
No. 1028. 

THE AUCKLAND ISLES AND FORMOSA. 

Sib R. I. Murchison has read to the British Association, an aceoun> 
by Colonel Colquhoun, of the Auckland Isles, 10^ south of New Zealand, 
which will soon be colonized, and made the centre cf the great southern 
whale fishery*. The soil, which is derived from the decomposition of 
basaltic rocks, is said to be fertile ; the islands are wdl wooded, and the 
anchorages good. Its only present inhabitants are ten or twelve sea birds 
and some rats. 

Sir R. I. Murchison has also read a letter from Lieutenant Gordon, 
R.N., " On the Coal of Formosa." He describes the quantity as large, 
and its quality good. 

* The exclusive possession of these Islands has been {rranted by Her Ma- 
jesty's Government to those truly enterprising merchants, the Messrs. En- 
derby, by whose vessels they were discovered ; and it is the intention of those 
irentlemen to form a company for the purpose of carrying on fh>m thence the 
southern whale-fishery. " In a national point of view, (says Sir J. C. BossO 
whether as regards our maritime or commercial ascendancy, an undertaking 
of this nature cannot foil to be of very great importance. Its successful ac- 
complishment would prove the means of efi'ectually restorinr a profitable bnt 
decayed branch of our maritime trade, and of diverting a large number of 
our most efficient seamen from the vessels of the United States of America, in 
which they are now employed. In the whole range of the vast Southern J 
Ocean, no spot could be found combining so completely the essential requi- i 
sites for a fixed whaling station. Possessing in themsdves the great naturali 
advantages of commodious harbours, a plentiful supply of good water and 
wood, with a superficies of about one hundred thousand acres, and lying M 
the vicinity of the Australian and New Zealand colonies, these islaoaa pre-1 
sent the greatest facilities for carrying on the southern flsheriea on the exteiiF 
sive scale which the Messrs. Enderoy contemplate. They are. moreover, 
situate, as it were, in the heart of the fishery* and in the track of ships return-' 
ing to England from the Australian and van Diemen's Land settlementt.1 
They are also conveniently placed in a more general point of view, since evoy 
vessel In the Pacific must proceed to the southward beyond their latitude, be- 
fore doubling Cape Horn, on their passage to England or America. This prot* 
iect is not a recent one on the part of the Messrs. Enderby, but was fbrmed . 
hythem nearly three years aso, immediately upon the letnm of o«r eacpedi* < 
Hon, contingently upon the islanda \>evsi)^ ccvblXa^ V^ X^bKBi b^ the Goverih- i 
meat ; ajKl I most cordiaUy wiaU t\iem \Aft «vi!c,c«A% \\»\i v^N'^i^^ KsscAs&i!^ m I 
wB/i desexreigi^— iSir /, C. Rostf Ascount o|KU Vo^iage UtV* AnXw^ai^^wr^ 
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OEOLOQT 07 AUETHU-LIA. 

Mk. J. B. Jukes has read to the British Association, sdme " Notes on 
the Geology of the Coasts of Australia." In this memoir, Mr. Jukes en- 
deavours to present a general view of tilie phyucal structure of Australia. 
The eastern coast is occupied hy a great range of high land, appearing 
like a continuous chain of mountains when seen from the sea, and rising 
in several places to 5000 feet or more ahove the sea level. This chain 
has an axis of granite, with occasional large masses of green-stone, 
hasalt, and other igneous rocks. It is flanked on both sides by thick 
beds of palseozoic formations, chiefly sandstcme, but also containing lime- 
stone and coal. In the northern portion of the chain. Dr. Leichardt found 
similar formations, and especially trap and granite near the Burdekin 
river. In the Port Philip district; there are similar igneous rocks, and 
on the coast tertiary formations which Mr. Jukes found resting on the 
odges of upturned piJoozoic beds. In West Australia, the Darling range 
consists of granite below, covered by metamorphic rodcs ; and between it 
and the sea is a plain composed of tertiary beds. In the colony of North 
Australia, there is a great sandstone pkteau, rising about 1800 feet above 
the sea, and probably of palaeozoic age ; whilst on the immediate shore 
and roimd the Gulf of Carpentaria are beds supposed to belong to the 
tertiary period. Simikr formations constitute the substratum of the cen- 
txal desert ; in which Captain Sturt was compelled to turn, when halfway 
to the Gulf of Carpentaria, from the aouthem coast. Hence, Mr. Jukes 
conjectures that these tertiary rocks are probably continuous through the 
whole centre of the island ; and that during the tertiary period all this 
p<H:tion of the country was submerged, whilst the high lands on the coast 
rose like four groups of islands from the shallow sea. In conflrmation of 
this view, he remarked that agreater difference existed between the planta 
^md animals of New South Wales and Western Australia, though in the 
same latitude, than between those at the southern and northern extremi- 
ties of the eastern chain of mountains, distant 20° of latitude from each 
d&et.—Mhenaum, No. 1048. 



COPPEB UINES OF AUSTSAUA. 

These Mines are, upon a special survey of 20,000 acres distance, 
about ninety-six miles from Adelaide. This survey was taken in conse- 
quence of large nuisses of copper ore which were discovered upon the ex- 
tremities of uie survey. The proprietors of this survey have secured to 
themselves the full extent of mineral land, inasmuch as the lodes run 
longitudinally through the survey. This has been proved by the workings 
which have been carried on ; more especially in the northern hal^ where 
t}ie principal lode shows a course of north about 35 degrees west The 
general and ahnost unparalleled richness, as well as extent, of this mine- 
ral property is partly proved by the £EU!t, that during the &:st year's ope- 
rations 7»200 tons of fa» were extracted. Some portions of these, bmg 
the first shipments, have already been sold in. the Swansea markd;, and 
realized from £10. I6t, to £31. 3«. per ton. As theee^ Wk««^>^^si^ 
principally surfece ores, and as there exi&\«3L» to«i%\ifc ^as^. i^^ y* 
available mam fyr thar due pcepazatloii, eodiBa <^k£«B5ax% v^^»»«^^ 
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lor exportation, the avenge return has proved more fikvonralile thaniroi 
expected. Late aocomits from Swansea state that the Bona ores are 
in great favour, in consequence of their great docility in the process of 
smdting. From the assays which have heen made of the generality 
of ore, the quality has varied considerably ; and since the shipment of 
sor&ce ores, had been from 25 to 80. Ked oxides, gr^ ore, blue and 
green carbonates, and malachite, are the different descriptions of ore whidi 
have been extracted; and some specimens of native copper have recently 
been found. As the workings in ihe southern half have not been lf«nally^ 
carried on to the same extent as in the northern half, the amoant ei ex- 
traction has not yet been very considerable. All experienced miners ki^ 
have visited this district conclude that, judging from the sorfiMse indiea- 
tions, which are very numerous, and the many east and west brandifls 
which join the main lode — some of which are from one to two leet and 
upwards wide, and contain copper ore, which, if well cleaned, woddbea 
good marketable article — ^thls district is the richest that has yet been dia* 
covered, and will eventually prove as valuable as the Bnrhi, <Hr MoBsler 
mae.-'South AuHraUan Regitter. See Tear-book of JoeU^ 1847» 
p. 270. 

GOLD IN AUSTRALIA. 

Sir B. I. MuRCHisoN, in a letter to Sir G. Lemon, (« the Siliiruii 
Bodm in Cornwall, says : — " If gold exist not, (in any appreciable quan^ 
tity at least,) in your otherwise richly endowed mineral coonty, there are^ 
I- am happy to say, good grounds for hope, that in their most distant 
colony Englishmen may find it abundantly. Li an address to the Bi^ 
Geographical Society, delivered in May 1845, when commenting npon 
the valuable labours of Count Strzelecki in deciphering the stmctore of 
the great N. and S. chain which ranges along the eastern shores of Aostrik 
lia, I specially insisted upon its striking resemblances to the Ural Moon* 
tains, whether in direction, in structure, or in alluvia ; remaridng, by the 
way, that at yet no gold has been found in this alluvium. I now learn, 
however, that fine specimens of gold have been found on the western flank 
of the Australian cordillera, pa^icularly at the settlement of Bathurst, 
where it occurs in fragments composed of the same matrix, (viz. quartz 
rock) as in the Ural. My friend and associate in the Lnperial AeadNny 
of Petersburg, Colonel Helmerson, has recently suggested, that a eaiefol 
search for gold ore in the Australian detritus will, it is highly probable, 
lead to its detection in abundance ; since the Rusnans had long coioniaed 
the Und Mountains, and had for many years worked mines of magnetic 
iron and copper in solid rocks, before the neglected shingle, gravel, and 
sand, on the slopes of their hills and in their valleys, were found to be 
auriferous. I^ then, in the course of your statistic^ inquiriea, yon may 
know of any good Cornish miner about to seek his fortune in Austrriia* 
be pleased to tell him to apply his knowledge of the mode of estractiBg 
tin ore frt)m his own gravd to the drift and debris on the flanks of the 
great north and south chains of Australia, or any smaller parallel ridges 
ot that great country *,* lot great would be my pleasure to leani, tiiat 

* The arand, rich, and weU-watcteA xe^ou ^\3m^ >2k» \M»:««tk^'Hto»^ 
Bay on the sooth and the GuU ot Cax^u^»m^Il^^ViT)«»^Xl«^&ttaaL^s^^lec^ 
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tliroogli the application of Cornish skill, such a region ahonld be con- 
verted into a British * El Dorado.'" 



NECBSSITT OF MINING EDUCATION. 

Mr. W. W. Smtth, M.A., Mining Geologist to the Geological Survey 
of the United Kingdom, in a paper detailing the system pursued at the 
Mining Academies of Saxony and Hungary, observes : — 

" Looking at the dass of men who, in tbis kingdom, are intrusted with 
the direction of colleries and mines, we find them, in general, characte- 
rised by a remarkable! degree of energy and intelligence; and yet it can- 
not be denied that, independently of the losses entailed by ihh uncer- 
tainty of mineral veins, large sums are yearly squandered on ill-judged, 
and sometimes, even absurd, speculations, which a greater amount of ex- 
perience on the part of the proposer would have taught him to modify 
or abandon. We cannot be surprised to hear of similar fiiilures, when we 
consider, first, the comparatively short time over which a single man can 
extend lus experiences ; secondly, the great amount of phenomena which 
must be observed and compared to form a ground-work for practical geo- 
logy ; and, thirdly, the numerous branches of other arts and sciences, 
some of which shoidd properly precede its study ; whilst others, immedi- 
ately connected with the duties of the mining agent, intervene to distract 
his attraction, and render it difficult for him to attain a great degree of 
proficiency in any one particular subject. 

' " The course of mining education fiuls in one of its most important 
features, the inculcation of the general principles and the practical appli- 
cation of geology ; and it need excite no surprise that serious blunders 
should often be committed, even in a country where such errors might be 
eheeked by the existence of an institution like the above ; and, as too fire- 
quentiiy happens nearer home, that coal should be absurdly sought in non- 
oarbomferous geological formations, where a few black shales attract the 
attention of the ignorant speculator." 

DEPRESSIONS IN THE LAND NEAR POZZUOLI. 

Mr. J. Smith has detailed to the British Association, the result of 
earefiod measurements of the sea-level above the pavement of the fiimous 
Temple of Serapis, near Pozzuoli. These measurements, made indepen- 
dentiy in the years 1819, 1826, 1838, 1843, and 1845, by Mr. Smith, 
Prof. Forbes, and the Chevalier Nicollini, all conspire to prove a gentle 
subsidence of the land on which the temple stands at a rate of about one 
inch annually. Mr. Smith gives other proo& of the encroachments of 



would specially direct attention, now tnat its true cnaracters nave been openea 
out to geographers and natnrahsts by the undaunted and able explorations of 
Dr.Leicliluurat. Some of the tracts recently passed through with so much 
mcbX, by the Surveyor-General of the colony, Sir Thomas Mitchell, may also 
prove valuable in void, though they lie fiutner from the axis of elevation. In 
the meantime, gold ore has been found on the other side of the Australian 
continent, in the ridges which extend northwards from Adelaide towards the 
scene of the adventurous and toilsome journey of Ma^ot %VaX. T&s9ife«i^»& 
geographers, thepioneers of civilization, areexp\aAmTi!^\»^»^^^'^»^^'%2L 
BmSs which thowumda ot our countrymea mKi wwTjL«:^W3^aA'wS3&.>»fc^*^^ 
dBBCtB.—Apnl IS, 1847.— B. I. M. 
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the sea from an engraving in tlie " Vera Antachita di Pozzudli," pobiiibed 
at Rome, in 1652, where the chiirches are represented aa iaterveniBg be> 
tween the three colnmns and the sea. These churches are washed away, 
as well as two sea-walls, built one within the other f<Hr the protecticni ojf 
the road. Mr. Smith Uien gives a variety of proofs, historioal and geo- 
logical, of the subsidence of parts of the coast of Normandy, Brit^y* 
and the Channel Islands. The stumps of trees are seen standing in thi 
sea, in spots where, at high water, the sea is sixty fieet deep ; and Mr. 
Smith has ascertained, from MSS. of the ninth century in thelifannT' ti 
Avranches, that these forests were tranquilly submerged aboat that penod. 
Mr. Smith also states, on the authority of Capt. Martin White, A.N., 
that on the coast of Normandy, lines, evidently artifioial, and upgufeatij 
stone walls, are seen under water running out to sea; and that the lead in 
sounding on that coast frequently brings up fragments of bricks and tilei^ 
which hi is convinced are the rains of submerged buildings. 



ELBYATIOir 0? THE LAVD AT PLTXOUTH. 

Ws find this in evidence in the Plymouth HerM: — ^ If we UmdiqKNi 
the N J}, point of the Mewstone, there is a bank of debris resting upon a 
stratum of rolled pebbles of all sizes ; this raised beach being sheltered 
from the breakers, remains as an evidence of a change of the rehttive 
levels of the Mewstone and sea having taken place. Passing from the 
Mewstone to the main land, and coasting round the Sound, we find a 
succession of these beaches in the cliffs, about 15 <Hr 20 feet above hij^ 
water mark ; they may be seen at Bovisand, under the Uoe, near Bed* 
ding Point and Cawsand. But we have other evidence of elevatioiia,— * 
submarine limestone rocks are everywhere perforated and honeycombed 
by Pholades, About low-water mark and downwards, they are every- 
where found alive, but higher up we find them dead ; and as high aa 
high-water mark their cells may in some localities be se^. These ani* 
mals can only live below the mean level, requiring to be altogether under 
water, or at least covered by every tide. Now, when we find the empty 
cells of these creatures in the solid limestone rocks under the citadel, but 
at such a height as would preclude the animals from living in them, wa 
can only infer that the rocks have been raised, or that the sea level hat 
been depressed. Many of these ceUs may be seen in our locality. The 
writer had occasion to land a few days ago near the Bloekhouae, and di- 
rectly under the battery at Devil's Point ; h^re he observed that there 
had been a fissure in the limestone, and a portion of the rock had beei) 
removed, leaving a vertical surface of the solid limestone exposed to 
view. This part of the rock is covered with the cells of the Saxieaoa ru» 
fota, and ab^e the ordinary high-water level, thereby leaving proof thst 
our shoves have been rising slowly and imperoeptibiy ; the place ia easily 
accessible^ and anybody may see the place referred to. if the land be 
rising ftiU. harbours will become more shallow ; the system now panned 
of obaeniag and reowding tides and sQundings will leitle the point." 
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SUBSIDENCE Of SCANDINAVIA. 

Pbov. Nillson has read to the British A38ociatioii, a paper " On the 
Elevation and D^ression of the Smiiace of Scandinavia." The Subsi* 
dence of the extreme southern part of Sweden in ocMnparatively recent 
times is indicated hy the oecnrrence of peat-bogs in Seania, from 14 to 
20 feet below the level of the Baltic ; yet containing human skeletons and 
weapons^ associated with the bones of the Aurochs and other existing 
animals. Furth^ north, instead of the land subsiding, it has long been 
rising higher fivm the sea ; raised beaches, and terraces of gravel eon»> 
taining sea-shells and human skulls, of Celtic races, have be^ for some 
time well known. 

Mr. Phillips considered these evidences of the gradual elevation of one 
portion of Sweden, attended with the equaUj gradutd subsidence of another, 
as amongst the most valuable aids to the interpretation cf ancient phe^ 
nomena; for althou^ there was no evidence that our own coast was now 
undergoing similar changes, jet the cause was not extinct in nature, 
which had produced such changes here, in more ancient times. 

Prof. Sedgwick adverted to the wdll-known fact of the organic remains 
of marine animals being found in situations fu removed from the sea, 
and at great elevations, "even to the bristling crests of the Alps and 
Andes ;" these &cts were admitted in proof of the elevatioa of the land 
— ^not of the subsidence of the sea. The instructive phenomena stiU 
witnessed in Sweden were not, however, to be taken as a meaeure of the 
forces employed by nature in all parts of the worid and in all time ; — 
such gradual movemmts might continue for a long period, producing a 
doms-shaped elevation of a portion of the earth's crust, but whenever 
the eqMnsive foree below overcame the tension of the upheaved strata, 
a succession of catastrophes might follow, totally unlike the slow changes 
which preeeded ; the broken strata might be contorted, or displaced hun- 
dreds of fisthoms, and movements produced in the ocean itaek, effecting 
greater changes on the coasts than a million years of gradual erosion. 

RISE IN THE BOIL OP E6TFT. 

DuRiNO the course of the cadastral operations latdy ordered by M^- 
hemet AH, it wis shown that the Soil of figypt is rising each yesr very 
peroeptiblfr, in consequence of the continued deposit left by the Nile. 
This devation is ealcukted at 30 feet during the liet century for the pro- 
vinces adijoimng the rwer,~^Oali^mam, 



RISE 07 THE THAMES. 

A CORRESPONDENT of 7%e Builder notes : ** I have noticed for nearly 
half a century the gradual and regular Bise of the Waters of the River 
Thames. My attention was first drawn to it by finding that extreme 
high tides were not preeeded, nor succeeded, by similar tides. These were 
resorded by the watermen of the Westminster Horseferry, by notches eat 
by them on a post there, ere the post was removed when Uie street was 
raised. I now observe, that professional men, in. tc^i^xdl^ ^^s. ^KRfi&\<^R»(> 
lities, such as Westminster, say that tha aiew«c% ^«t<i orv^T^sa^i XasiVw. 
Bat it Bj/pean that the said BewQn^eK«\n^«u(]PQ^^^>>»^'^'^^''^ 
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fint made ; but are not so now, owing to the rise of tlie nm. It af- 
pean that I am the fint person who has noticed a Gurcanutanoe ao mo- 
▼ersally continnonsly evident. The architects of modern as well as 
ancient buildings were not aware of it, as will be too plainly seen by ie> 
fierring to the floor of Westminster Hall, the upper line of the ataiiiBgi 
of old London-bridge, the gate of Lambeth Palace, the York water-gate^ 
Adelphi, the level of the wharfs there, &c. The gronnd-line or ]^th 
of the palatial Houses of Parliament is ahready below the lerd of extrent 
high tides. The difference of the rise of the highest tidea before the 
Parliament Houses were burnt down, to the last highest tide, vii. in ])»> 
oember, 1845, is but ten inches. The preceding highest tide waa ia 
October, 1841. These two tides were very careftilly noticed at the 'Eon 
nnder the Hill,' Adelphi,— the people there being up at the late horns 
both these tides occurred at — the difference was exactly one inch; tba 
lines of elevation are painted in the tap-room there." 

THE LONDON CLAY AND RED CRAG. 

The Rev. J. S. H£N8IX)W has read to the British Association, a paper 
" On Detritus derived from the London Cky, and deposited in the Bed 
Crag." The author refers to a former notice of concretions found in tfaf 
red crag at Mizstow, on the Suffolk coast, which he had eonsiderod U 
eoprolitic origin,' and of the same age with the crag. Mr. J. Brown, of 
Stanway, had subsequently publish^ an analysis of these bodies in the 
London Geological Journal, and attributed them to the wreck of the 
London day. Mr. Henslow now acknowledged the correctness of Mr. 
Brown's view, which had been confirmed by the discovery of vast qnaii- 
tities of similar nodnles in beds of London day, exposed by railway cut- 
tings near Colchester. He had also been led to the same condusion with 
regard to the ear-bones of the whale, fishes' teeth, and other hi^ily 
mineralized fossils found with the nodnles ; — a condusion adopted by 
Prof. Owen in his work on British Fossil Mammalia. Both the bones 
and nodnles were often covered with vermicular markings, similar to 
those on flint beach pebbles, which he attributed to the dendritic arrange- 
ment of some of the mineral constituents of the mass, and not to the 
presence of spongeous or fucoidal tissues. Mr. Henslow also called the 
attention of the meeting to a recent occurrence near Stow-market> in 
Suffolk : — a railway embankment, twdve feet high, had been made, but 
vanished in the course of a night, leaving a pool of water fourteen foet 
deep ; and on boring it was found that a bed of peat existed bdow to the 
depth of eighty feet. A well had lately been sunk near the same plaee, 
and at the depth of seventy feet a bed of shingle was found, with 8ea> 
shells unchanged in composition and colour, and identical with species 
still common on the sea-shore of Suffolk. Both these circumstanocs 
rendered possible the tradition that Stowmarket was a port in ancient 
times, and that the stone, of which one of the churches is bailt» was 
brought by sea. 

A3SCTOST BEk-UkBSW^. 
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an elaborate essay on Ancient Sea-margins ; broaching the theory that the 
graTd strata foond at various elevations throoghont the British Isles, in 
Ameriea, and elsewhere, were the beaches of ancient seas, from which the 
waters had subsided. He assumed one of these at St. Andrew's in Scot- 
land as his bans ; and, from a multitude of corresponding examples of ter- 
races of the same kind, copiously and beautifrdly illustrated by drawings^ 
supported his hypothesis in a very ingenious aud able manner. It did 
not, however, ^d favour in Uie sight of the leading geologists ; and Mr. 
Phillips, Mr. Lyell, Sir H. De la Beche, and Dr. Buckland, severally at- 
todced it as not sufficiently matured for generalization. They held thai 
the elevation of the land, from various causes^ was a more feasible expla- 
Bation of the phencnnena. 

Mr. Darwin referred to the prairies of North America and the great 
plains of Patagonia and the Pampas of South America, in support of Mr. 
Chambers's view of the occasional uniform elevation of large tracts of land. 
The raised beaches in the Andes occurred at irregular intervals to a height 
exceeding 500 feet, and maintained a uniform levd for great distances. Mr. 
Ghamben, in reply, stated that he had necessarily omitted a great portion 
of the details in his paper, which would have explained or supported thia 
particular cases, and had thrown out his general views to inyite discussion 
and further inquiiy. 

PALEOZOIC lOSXATIONS 01 NEW SOUTH WALES Ain> TAN DIEMEN'S 
LAND. 

Mr. Jukes has read to the British Association, a memoir on this 
pheoomenon. The author began by stating that the county of Cumberland, 
in which Sydney is situated, is composed of paleozoic rocks of great thick- 
ness ; and he described, in detail, a section from Liverpool, at the level of 
the tidal waters of the George's Biver, to Wollagong, a distance of 3S 
miles to the south. The strata, whidh are greatly inclined and repoae 
oon&rmably on each other, are as follows, in descending order: — 1. 
Black and brown slabs, containing fragments of vegetable matter and 
iahes (P), at least 800 feet thick. 2. White and yellow sandstones, con- 
taining no fossils : of great thickness, not less than 700 or 800 feet thick* 
B, Alternating skbs and sandstones, 400 feet thick. 4. Coal measures^ 
with thin seams of coal, 200 feet thick. 5. Compact sandstones, with 
calcareous concretions ; containing SUnopora crimta, Frodueta rugata^ 
three species of Spirifer, Orthonota, N.s, Pleurotomania, andBeUerophoo, 
H.S., &e. The author expresses his belief that^there are newer, as there are 
certainly older, beds in the vicinity than these kst mentioned sandstones. 
The author n^ described the east and south-east of Tasmania; consist- 
ing of horiizontal beds of sandstone, with subordinate beds of limestone 
and slate, of a thickness of 2,500 feet at least ; abutting against, if not 
capped by, a mass of columnar greenstone, which rises 1,700 feet above 
the sandstones. The limestone contains fossils of paleozoic forms; soma 
of them specifically identical with those of Wollagong. Lastly, the author 
mentioned the occurrence of two patches of tertwry limesitAnA^ oon^tisSsbs^ 
a Helix^ s Bvihava, and leaves. 
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THE FBE8HWATEB EOCKWE BEDS Of THE HOBDLE CLITF8, HAMTS, 

The Marchioness ov HASTnres has oommimiotted to tlu Bzityi 
AModation, a Memoir on this phienomaiaii, which is thnsitpoctediniftc 
Mhenaum, No. 1027. 

The Clifis at Hordle, on the coast oppoate Almn Bi^ in the Ms of 
Wight, exhibit two beds ofWhite Saod, in each of whidi lenutins of the 
Falaotherium have been found. They both dip to the east and are sen 
for a distance of about 60 yards ; tiie lower bed consists of sand mixed 
with marl, the other is 15 feet higher, and only from 6 to 1 2 indies in 
thickness. For some distance, the sand of the upper bed is pecoliarly fine 
and pure : it contains shells of Fianorbia and JUwineuit fish-scalea aid 
fruit of the Chora ; the bed then increases in thiekness, and contains in* 
doraied masses of sand and shdls {Foiamidet) incrosting the remains of 
Falaotherium and other extinct Pftchydenns, fishes, tortoises, and orxxk 
diles. In this position were found the upper jaw, sknU, and a few othor 
bones of the Faloplothermm, (Owen)— a new species fd extinct Fhc^« 
derm ; and within three feet of it was the cranium and other bones of s 
large crocodile. The collocation of these remains and the oonditioa of 
tbo mammaliaTi bones suggest the idea that the erooodOe had preyed on 
the quadruped. At the same spot was found the jaw of the o&pring of 
the crocodile, so small as to warrant the supposition that it was entombed 
when barely ushered into existence. Besides these, in a portion of the 
stratum only six feet wide and ten inches thick, were obtained the neaily 
entire shell of a freshwater tortoise (IHonyx) and scales of a fish allied to 
the bony pike {Lepidottmu), At the distance of twenty or thirty feet, 
Uie upper jaw and head of a smaller crocodile were disinterred, in per£Ml 
preservation. From the nature of the matrix, these fossils are extiemly 
brittle, and are sometimes taken out in numerous fragments, but so sharp 
and perfect as to be citable of complete re-a^justment. £ight years sinee^ 
Lady Hastings discovered a corresponding stratum between Cowes and 
Colwell Bay ; containing scales and teeth of the crocodile, the shell ef the 
TrionjfXj the palate of the Frittis HatUngm (Ag.), and the bone of e Lik 
phiodon or Palesotherium, described by Mr. Owen. The associaticm at 
one spot of so many bones of the same animal indicates the tranquil nature 
of the deposit ; whilst the perfect preservation of the remains diows that 
they have not been subject to violent disturbances at subsequent periods^ 
and the occurrence of the same bed and the same fossils on each side of 
the Solent sea points out the extent of the lake or liver-diannel where the 
creatures lived and died. The fossils exhibited by Lady Hastings con- 
sisted of two remarkably perfect fossil skulls of an extinct species of croco- 
dile, and the singularly complete can^ace of a freshwater tortoise (Trio- 
nyx), in which dl the requisite characters for detomining their nature 
and afl&nities could be studied with the same fiunlity as in recent speci- 
mens. 

Professor Owen pointed out that the crocodilian jaws from Hordle w«t 

distinguished from those of the recent Gravisls and abcient Teleosanros by 

tbesT hreadth, strength, and comparative shortness ; and equally distin* 

gaiabed from the recent alligatots \)i^ \ke\a9c^ csaasoE&it \j»iS&. ^ \La lower 

Jaw, which rest on grooYoa oi iiotdias Vn. \5ttft w^«t \fisi^G3^ ^1 ^^&\(^S^ 
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jaw, wHen tlie month is dosed ; and also by the fSestooned oontoar of the 
alredar border of the upper jaw. The Hordk crocodile was, however, 
specifically distinct from all the reeent crocodiles, and differed from the 
fossil crocodile of Sheppy in the greater breadth of its muzzle and the 
strong festooning of the border of the upper jaw, approaching more nearly 
iha ciocodile of the Indian continent. l?tofmor Owen proposed to name 
the Hocdle spedes CrocodUius Haatmgm, 

lEBTIAftlBS Of THE ISLAND O? COS. 

Psov. Edward Forbes obsenres that these fossils present phenomena 
of striking interest and importance, as bearing on the question of the pos- 
sibility of a transmutation of species. The Erofessor considers these two 
fiicts, /iirf ^, of the nature and causes of the Tariotions among such testacea 
as present such curious changes of form in the Cos freshwater beds ; and, 
Meoondiyy of the necessity of a change of ground fbr the well-being of a 
nedes, and the manner in which, owing to the nature of tilie larva, such 
oiange may be effected on the same spot, haye kd him to propose the fol- 
lowing solution of the Cos problem. 

The lowest series of horizons was depodted in the badn when it was 
pordy a freshwater one, and in it we found the Faludina, &c., in their 
normial condition, assodated with (ordinary freshwater molusca. These 
latter are killed off by an influx of salt water, sufficient to render the basin 
slightly brackish. This influx takes place at a time when the molnscs of 
the uppermost horizon in the lowest series have exhausted their ground ; 
whilst, at the same time, their fry are swimming in the manner of Ptero- 
pods through the waters. 

The adults are destroyed, but their descendants survire, so affected, how- 
ever, by the diange in the condition of the element as to assume a new form, 
and devdope theznsdves under the aspect of distinct species. A second revo- 
faition ci the same kind brings about a third, still more remarkable, and 
apparently equally sudden, change, and the continued inroads of the sea at 
length revolutionise the character of the iisuna, introduce marine testacea in 
the place of the freshwater species, and destroy the latter altogethw. Sud) 
an explanation is consistent with what we now know of the modes of 
variation among freshwater molusca, and aeoounts sufficiently for a very 
remarkable palseontological phenomenon, which, at first ^ance, appeared 
to afford strong support to tiie notion of a transmutation of species in 
time. — Traoela in ]^cia^ hy Professor JEdwardForbea and Lieut. T. A, B, 
8praU, RN,, vol. ii. p. 199. 

XARINE PLANTS IN WORCESTBRSHTKE. 

Mr. Buckbuln has communicated to the British Association, a paper 
" On the Occurrence of Marine Plants in Worcestershire." Two sea- 
shore plants, Olaux mariHma and Arenaria mtrina, were discovered by 
the author, growing on the banks of the Broitwich Canal, which is con- 
nected with the sdt-works, and has a brackish taste dong its whole line. 
fromDroitwidi to the Severn, three milea aboN«^«i<s.«iKj»*. ^-^ss^v^ 
this water waateceotly examined, and yidde^^ ^ra^ns^ ^ c:firaafies^«^> 
J£iv Baekmaa eosaiden it improbaUe tkat ^<& «n^ ^^ '^^^b^^^^ ^^^sis^ 
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should haTe travelled by water from the Bristol Channel, or by the smaft 
barges from Gloucester ; and he suggests that these speciea, finding Ust 
drcomstances favourable, have continued to grow here ever amoetiie 
Severn Valley was an estuary of the sea ; or that the seeds of the plants 
growing here when the sea retired, remained dormant in the sml, tiH 
^rings or a canal of salt water restored the conditions necessary to tiicir 
development. The river, now comparatively narrow, has evidently dimi- 
nished its bounds continually for many ages ; and on either side of the 
vale are raised banks or terraces of marine gravel and sand, sometimes 
containing shells of Cardium and Cyprina, littorina, Murez, Ostoea, and 
many other genera. But besides these undoubted sea-beaches, and the 
two sea-plants mentioned, numerous other plants, not strictly marine^ 
but such ah are seldom found far frt)m the sea, occur at various places on 
the banks of the Severn, and also serve as traditions of the sea. Hw 
most conspicuous of these semi-marine plants, are Jpium graoeoleiu, 
Erodium maritimum, Plantago marUima (Stourport), Seirpus maritmui. 
Prof. E. Forbes considered these observations were of interest. The 
problem was one which extended over all Europe. He wished also to 
announce a discovery made by Mr. M* Andrew : whilst dredging, in June^ 
off the coast of Skye, he had found living specimens of a crag fossil, the 
Terebratula dstellula of Mr. Wood, associated with ghidal molusca, at 
the depth of 30 M\iomB,^Athenaumy No. 1029. 

Kent's cavern, TORauAT. 
A PAPER has been read to the Geological Society, by Mr. E. Vivian, 
detailing some recent researches made in this Cavern by the Tbrquaj 
Natural History Society. Tn one place, the Committee found a layer of 
dark mould, containing burnt wood or charcoal, with recent sheUs and 
bones, resting on the floor of stalagmite ; and below this a solid bed of 
red marl, full of broken bones and teeth of extinct animals. In another 
place, below a floor of stalagmite, which was carefully swept, and seemed 
never to have been disturbed, they found the same red loam, with many 
bones much decayed, and a flint knife. In a third place, where the sta- 
lagmite was about a foot thick, the same loam contained a bed of fiossQ 
t^th, principally of the hysena, many fossil bones, and among them ano- 
ther very perfect flint knife. The author thinks that the Cave was flist 
inhabited by bears, hyeenas, and other carnivorous animals, by whom 
many of the bones were carried into the Cave ; that these, by means of a 
flood, were mixed with the red loam, and that men subsequently inha- 
bited the Cave, leaving the flint knives now found, llien came a third 
period, in which the stalagmite was deposited ; and last of all, that period 
in which the British remains found above the stalagmite were deposited 
in the Cave. 



NEWLY-VISCOVERED CAVERN IN DERBYSHIRE. 

A 5T7BTERRANEAN Crystallized Cavern has lately been disoorered by 
workmen employed at the ^mes.VATit ^^oAmea of Thomas Gisbome, Esq., 
near Doveholes, about midway "VjelNrai CXwK^-wAfc^^^r^^vjaa, '^atoa. 
This Cavern, althongb not qwile so \at^^ «a wssaa ^ ^^ ^^Txt^s^ ^ 



GXOLOGT. 25$ 

verns In Derbyshire, is little inferior to any in richness and beanty. 
There are two Caverns ; but the first is quite inferior to the second, botii 
in magnitade and splendour. The latter is very spacious, the sides and 
top being encrusted with spar and crystallizations of various sorts ; and 
from the roof are suspended numerous stalactites of great length, which, 
by candlelight, give to the grotto a brilliant appearance. In a chink of 
the rock, at one side of the cavern, is a fossil greatly resembling the jaw- 
bone of some huge animal, the teeth of which appear to be perfectly en- 
tire, and as hard as adamant. — Daily News, 

6R0UN1) ICE. 

A FAFEB by Mr. Bichard Adie, on Ground Ice, has been read before 
the Wemerian Natural History Society. In this conmiunication, the 
author attempts to account for Ground Ice, without the intervention of 
any hypothesis which attributes the Ice found in the beds of streams to a 
process of formation in titu. The article will be found entire in No. 84 
of Jameson's Journal, In conclusion, Mr. Adie considers, from the fusts 
and reasonings in his paper, that the general explanation of the pheno- 
mena of Ground Ice for the climate of Great Britain will become simply 
this : — that it is all either formed on, or thrown in on, the surface, and 
made to assume an unnatural position by the mechanical action of the 
current. 

FETBIPACTION OP SHELLS IN THE MEDITERRANEAN. 

MM. Marcel de Serres and L. Figuier state, that phenomena 
are now taking place in our own seas, altogether similar to those which 
have produced the Petri&ction of Shells. They shew that, in the double 
relation of chemical composition and mode of petrifaction, the shells 
peserved in the bottom of the sea are in every respect like those which 
belong to the tertiary formations. The difference which exists between 
the mode of substitution at present times and that of geological times, 
consists in this, that the petrifactions found in the historical epoch usually 
present a more crystalline texture. They do not, however, become very 
compact till they have passed through different degrees. The investiga- 
tions of MM. Marcel de Serres and Figuier have related chiefly to 
ovsters, pectens, venus, petunouli, and cardium, genera found, at the same 
tune, preserved in tertiary formations, and in recent banks of rivers.^* 
SuppUmerU h la Biblioth, Univ. de Genhe; Jameson's Journal, No. 84. 

vegetables converted into coal. 
Sir R. I. Murchison has read to the British Association, a statement 
from Dr. Gopping, that he had succeeded in converting Vegetables, in a 
moist state, and at a temperature of 140° to 210° Fahr., into brown Coal, 
or lignite, in the course of one year ; and by the addition of -^ part of 
sulphate of iron, to supply the place of the pyrites usually found in it, he 
had produced the bhick colour of ordinary coal. 

, fossil plants of the CARBONACEOUa «IB.kTk "WP^KS. ^TVS^K^-^. 

Pbof, Sejdowwk baa read to the BiituAi AAaocv«iiiQTi> ^^«^^ ts^^.'^oRsi^ 
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phenomena, in wbidi he gtotes, that the difb on the eoaat near Bytei*; 
Australia, exhibit a series of strata which have been eompored with ue 
Beronian rocks of England : they dip from the north, and from the 
soath, towards Sydney, where, in the central and newest portioB of the 
section, beds of coal imd nmnerons fossil plants have been fomid ; and the 
carbonaceous beds are not separated from those below by want of eon* 
formity or any great change of mineral character. A large series of the 
fossil plants has been transmitted to the Cambridge Museum, by the Be?. 
W. B. Clarke, and these have been examined by Mr. M*Coy, and the 
results reviewed by Dr. Hooker. It appears, that out of fifteen species, 
ten are new, and five have been already described : with the exception of 
one species, all are peculiar to Australia ; this one is the QloitopUm 
Broumianat of the Indian coal-fields. Of the genera^ some are OQmmon 
to the European oolites and coal formations {Peeopiens, &e.) ; hot none 
of the genera pecuHar to the coal (such as SHgmanti) hav« been ItNoid* 
One most remarkable genus, Vertebraria, is common to the Anstndian 
and Indian strata. The whole group, and especially the genen QUiehm^ 
ites and Phyllothaea, are more nearly related to the existing flora of 
New Hdland than the jUaads of any other portion of the worid. 

StJBSTITUTE FOB COAL. 

Operations have been recently undertaken in the Valley of Toirino^ 
a province of the Abruzzo di Teramo, for the discovery of fossil coaL 
The depth of the excavation is at present 240 feet ;^ but the workmen 
have not succeeded in discovering the desired carboniferous stoita. The 
eombustible materials, however, hitherto discovered are of exodlent 
quality, and contain hydrogen and carbon in abnndanee, with a smafl 
portion of sulphur. The comparative tests applied show that this 
material is not at all in&rior in quality to the coal of Newcast]e.-^i)Mm 
di Soma. 

FOSSIL CALAKITES. 

Me. Binney has communicated to the Literary and linlosophical 
Society of Manchester, a paper " On Fossil Calamites found standing in 
an erect position in the Carboniferous strata near Wigan, Lancashire ;" 
the object of which communication is to show that CfdiBanites have been 
found standing erect on the places in which they grew by the side of 
SigillarisB ; and that the rootlets of the former very much resemUe, if 
they are not identical with, those of the latter plant. " Although," says 
Mr. Binney, " it will not by any means be safe to affirm that Sigillaria 
and Calamites are the same plant from their analogies, still it is con- 
ceived that sufficient evidence has been adduced in this paper to prove 
that the latter as well as the former plants have generaUy grown on tbe 
places where they are now found ; and that the reason why one is so much 
more frequently found in an erect position than the other, arises from 
the circomstance of the stem of the one being mnch stronger than 
that of the other. A deposit of mud on the branches and leaves of the 
Blender stem of a Calamites mi^Yit ticv!^\\. ftLawa.«sA^v«tot%S«k \t^ whilst 
tbe atovtt trunk of the SigJSisffia ^wxV^ wsisfc tosSdl w^k^«%aD^ «ic6ass& 
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ere«t/*-^ee the paper, with illustrations, in the FAilosophidal Magaidney 
No. 208. •- 

THE AMKEICAN HUMAN P08SILS. 

Touching the questionable account of the discovery in the vicinity of 
Natchez,* in North America, of some Human Fossils associated, under 
eiaetly the same circumstances, with the remains of extinct mamtiialia. 
Dr. Diekeson, of Natchez, who is in possession of these fossils, has 
Written as follows to Mr. T. D. Allen, of North Cemey, Cirencester : 
•• I shall commence with the fossil innominata. That tMs ancient relic 
<^ our species is strictly in the fossil state is manifest from its physical 
^araeters, in which it accords in every respect of colour, density, &c. 
with those of the megaloniz and other associated bones. That it could 
not not have been drifted into the position in which it was found, is mani- 
fest from several facts : Ist. That the plateau of blue clay is not appre- 
ciably acted on by those causes that produce ravines in the superincum- 
bent diluvial. 2d. That the human bone was found at least two feet 
below three associated skeletons of the megaloniz, aU of which, judging 
from the apposition of proximity of these several parts, had b^en quietly 
deposited in this loctdity, independently of any active current or other 
displacing power ; and, lastly, because thei'c was no admixture of diluvial 
drift with the blue clay, which latter retains its homogeneous character 
equally in the higher part, that furnishes the extinct quadrupeds, and its 
lower part, that contains the remains of man. There are fragments of 
the human skeleton found on the shores and islands, as well as those of 
extinct animals — no doubt washed out of the bluffs — and in the same 
fossil state. I have many such specimens in my cabinet ; but with these 
I have not ventured at any comparative age. But the innominata found 
in an undisturbed locality, 70 feet from the surface, and three miles from 
the river banks, has established, beyond a doubt (and endorsed by the 
Academy of Science, Agassiz, and others), the great antiquity of this 
}xm&"— Literary Gazette, No. 1586. 

LARK BAIKAL. 

Lake Baikal is about seven or eight hundred versts in length, and 
about seveuty or eighty broad at its widest part. The waters are as clear 
as crystal, everywhere deep, and in many places unfiithomable. Besides 
the numberless cascades that rush down its walls of mountains, it receives 
many rivers, more especially the Angara at its northern extremity, and 
the Selenga on its eastern side, towards the south ; and its single outlet, 
in spite of the superior claims of the Selenga, on the double ground of 
position and magnitude, professiess in its namd to be a continuation of the 
remote and comparatively inconsiderable Angara. The two Angaras are 
sometimes distinguished from each other as Upper and Lower. The 
quantity of water which issues from the lake is believed to be vastly less 
than that which flows into it, th6 difference being, in all probability, too 
great to be explained by evaporation alone. In this view of the thing, a 
l»ge portion, as a matter of course, must \A afewiI\i«,^,«s^.a^^'?&^sK!L^^^Ki.^ 

* See Year-book of YactSj-ia^Tj^.^fta* 
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the volcanic origin of the huge hollow maj he supposed likely to ffuaH- 
tate. — Jameson*8 Journal, No. 85. 



EXTINCT DOG OF THE CANABIES. 

These has lately heen discovered, in opening a quarry at the island of 
Grand Canary, the skeleton of an enormous Dog, in a good state of pre- 
servation. It was purchased hy the consular agent of France, and nsoX 
to the Museum of Natural History, at Paris. It is an object of the 
greatest interest to science ; from the fact that it belongs to that enor- 
mous race of dogs which, according to Pliny, gave the name to the Cana- 
ries, and which for some centuries have disappeared from the £eu» of the 
globe. — Boston Daily Advertiser. 



new FOSSILS. 

A PAPER has been read to the British Association, " On the CysHiea 
found in British Rocks, and on recent additions to our knowledge of the 
fossil Echinodermatay' by Prof. E. Forbes. In 1843, when Mr. Morris pub- 
lished his Catalogue of British Fossils, the number of known Asteriada 
was only four, of Ophiurida five, and of the Cystidea, only one doubtful 
form. Prof. E. Forbes is now acquainted with thirty species of British 
fossil Asteriadae, mostly made known through the researches of Mr. 
Dixon ; with eleven Ophiuridae, seventeen undoubted Cystideans, and an 
example of the Euryaldcp^ discovered by Prof. Sedgwick, and the only 
fossil representative of an important existing tribe. The most curious of 
these new fossils are the Cysiidea, a tribe of radiate animals, on which 
important light has been thrown by the researches of Baron von Buch ; of 
these creatures four belonging to the genus Spheronites, three to Caryo- 
cystites, one allied to CnptocriniteSy and three species of HemicosmUes, 
are from lower Silurian rocks. Besides these, there are three species of 
SycocysiiteSy (or Echinoccrinites), and three Psettdocrinites from the 
upper Silurian rocks of Dudley. With the exception of four species aU 
these Cystideans are new forms, and unknown on the Continent. Prof. 
Forbes then stated his view of the relations of the Cystidea, which he re- 
gards rather as above the CrinoidetB in the zoologi^ series than below 
them ; they combine with the Pentremitea to form a great and rapidly 
metamorphosbg group, diverging within itself, and conducting from the 
Chrinoide(B to the Echinida and Asteriadce, by a metamorphosis at first 
apparently retrograde, and repeating the rudimentary forms of the Crinoids 
themselves. According to this view of their zoological relations, they 
are not to be regarded as a first sketching out of the crinoidal group in 
the earliest strata, those in which they most abound, but simply as modi- 
fications of echiuodermal forms adapted to peculiarities in the physical 
condition of the bed of the sea. Of the new Asteriada, those found in 
the palaeozoic strata bear closer affinity to the existing Urasters of cold 
and temperate climates ; so also does the Protastar, the fossil form of 
Euryale. The oolitic and cretaceous starfishes bear a closer resembhince 
to species from warmer climates, the cretaceous formation containing the 
genera Ooniaster, Goniodiscuiy 0rea8ter,0]^Kidia&ter,v[i^AiKierv(u ^lOQcr. 
^um. No. 1028. 
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BORING MARINE ANIMALS. 

Mb. W. Thompson has anaounced to the British Association, the 
discovery of species of Teredo^ lAmnoria^ Xylophaga^ and Chelura^ in 
Ireland, all of which were found contributing to the destruction of a 
pier. 

A discussion followed the reading of this paper, on the mode in which 
the Molusca bore into wood and other materials. Prof. E. Forbes stated 
that some of the Gasteropodse had tongues covered with silica to enable them 
to bore, and it was probably by some process of this kind that all the Mo- 
lusca bored. Mr. Peach had never observed the species of Pholas to turn 
round in their holes, as had been stated by some observers, although he 
had watched them with great attention. Mr. Charlesworth referred to 
the fact that, in one species of shell, not only did the hole in the rock 
which the animal occupied increase in size, but also the hole through 
which it projected its siphons. 



BASALT IN KEKGUELEN ISLAND. 

Sib J. C. Ross, in his account of his Antarctic Expedition, states that 
on the south side of Christmas Harbour, in Kerguelen Island, " is the extra- 
ordinary rock noticed by Cook, and which forms so conspicuous an object 
in his accurate drawing of this place. It is a huge mass of basalt, much 
more recent than the rock on which it rests, and through which it seems to 
have burst in a semi-fluid state. It is upwards of five hundred feet thick, 
and rests upon the older rock at an elevation of six hundred feet above the 
level of the sea ; and it was between these rocks of different ages that the 
fossil trees were chiefly found, and one exceeding seven feet in circumfer- 
ence was dug out and sent to England. Some of the pieces appeared so 
recent, that it was necessary to take it in your hand to be convinced of 
its fossil state ; and it was most curious to find it in every stage, from 
that of charcoal, lighting and burning freely when put in the fire, to so 
high a degree of silicification as to scratch glass. A bed of shale, several 
feet in thickness, which was found overlaying some of the fossil trees, had 
probably prevented their carbonisation when the fluid lava poured over 
them. A stiU more extraordinary feature in the geology of this island is, 
the numerous seams of coal, varying in thickness from a few inches to 
four feet, which we found imbedded in the trap-rock ; the positions of two 
of the larger of these seams are marked on the annexed plan. Whether 
the coal is in sufficient abundance ever to be of commercial importance, 
we had not the opportunity of ascertaining ; but at the present day, when 
steam- vessels are traversing every portion of the ocean, it may not be un- 
worthy a more extended examination ; for in no situation would it be 
more desirable to have a coal depot than at this island, lying, as it does, 
immediately in the high road to all our Indian and Australasian colonies, 
abounding with excellent harbours, and at a convenient distance from the 
Cape of Good Hope." 

LABQE PLATES OP MIOA. 

The y'lUim is remarkable for a Mica mine^-^iV^Oii vi wa^ Vi "^'tsftiSRfc *^^ 
Jaj^est and dearest aheets of the substttace Vn. \<Saft 'vio^'i, wssoa ^^ ^Cosaa. 
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being quite pore to the extent of two feet and » half sqnaie. — NarroHve 
of a Journey round the World, by Sir Qearge Simpmm. 

TOLCAMOES IN THE MODN. 

An inquiry on this subject has been read before the Association of 
American Geologists and Natoralists, by Mr. J. D. Dana, in which he re- 
fers to the vast magnitude of the Craters of the Moon, as one impoitaBt 
feature unsatis&ctorily expUined. " It is not surprisiDg," saya tke aa> 
thor, " that in view of their stupendous size, many should hare been 
incredaloBS as to their orater charaeter, and preferred to designate them 
by some non-committal term, as circolar ridges,, or ring-moontaina ; nor 
that gedogists, in general, have hardly ventured to aeknowledge their 
belief in these lunar wonders. Inaagine, if possible, in place of an ordinary 
crater, droular areas 50 to 150 miles in diameter, and 10,000 to ^,000 
feet in depth. Such are many of the lunar craters ; and they are crowded 
in great numbers over the larger part of its surface, varying from even a 
more capacious magnitude, dovtn to those that measure but a few miles 
in breadth. It is not astonishing that there should be found much diffi- 
culty in reeonciling their features with those oi Yesavius and Etna, 
hitherto received too geneFally as the types of volcanoes and wdeomo 
action." TIhe crater of Kilauea- in the Hawaiian Islands is of a whoDy 
different cbaracter, and Mr. Dana presents some illustrations whieh, if 
he mistakes not, gives a full interpretation of whatever has hoes con- 
sidered mysterious in these lunar ring-mountains. — See the pi^er, quoted 
in Jameson** Jottmal, No. 86. 



VOLCANOES. 

In the AthentBumy No. 1020, we find recorded the following copy of 
a written notice furnished to a Correspondent of that journal, by the 
principal guide up Vesuvius, and bearing date the 22d of ApriL " At 
9 o'clock P.M., in the direction of the point o£ Palo, was formed a new 
mouth — whence have issued five currents of lava. Two flowed over the 
point of Palo. One has arrived at the foot of the crater of Bosso Reafe^ 
and the. other two rest above the same crater. These ore extinguished 
immediately at their birth. The great mouth, from which have issued 
the five currents, has begun to eject stones and fire, whilst the cone of 
the crater remained tranquil. This continued for an hour; — ^when the 
mouth beneath was extinguished, and the cone of the crater threw out 
stones of the weight of a cantaro (200 lb.) From the small mouth which 
had been extinguished issued four circles of diffei'cnt colour^ and then 
nothing, else was thrown out. At the point of Nasone on the mountain 
of Somma (Vesuvius) a man fell, and was found, (19th of April), dosliBd 
to pieces." 

After a silence of fifty years, the volcano of the island of Fbgo^ in the 

Cape de Verds, has startled the place from its propriety, and dnven the 

inhabitants from their cultivated grounds in its own neighbourhood. Tor- 

renta of bnming lava issuing suddeidy from its seven mouths have over- 

w^kdmed the cattle and plBnJt&&ioii&, «3^ XnoTi^yi \»^t;s^«Mscsit ^Ksdoclba- 

HSffLm the Godbiu^ wlw, aednicedLAx^ ^^V^^ xsjasaaso^ ^*^». V 
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htA my«8ted tkdr hopes and laboiun i& tiie daagenMM ^rkliiity.— 
JtkeniBum, My 81, No. 1081. 

EXTENSIVE SLIP AT SHAKSPEAXE'B CLIFF. 

Last spriRg, this Cliff gaflferod from another of those ftlls wluch, sinoe 
the time of our honoured bard, ha^e lessened its altitude. A stuihee of 
ehalk, 254 feet in height, extending to a length of 858 feet on the easterai 
fiiee, 15 &et thick, measuring 47,181 yards, and suj^^osed to eontain 
shoot 48,e00 tons of chalk, has sealed off and fell to ihe base. From a 
fog at the time, the slip was not seen ; but the noise of the faU was heard 
st a long distance. This recent fall will, doubtless, repay ike search of 
the geologist A sraaUor fall of about 10,000 cubic yards has since oo^ 
eoired. — Dover Faper, 



EABTHaUAKES IN TUSGANT. 

From a statement made to t^ British Association, by ^. W. J. HamO^ 
ton, it appears that two kinds of shocks have been experienced in Tus- 
caiiy: the first a vertical shock, by whieh the greatest 4estnietlon in 
towns has arisen, and supposed to be only experienced directly over the 
fooas (tf the Ear^aake ; the second a vibrating motion in a horizontal 
direction. The eifect produced <m bnSdings was greater over the tertiary 
strata than whsa. they were erected on secondary or igneous red^s. 

Mr. Mallet quoted Dolomieu's aeoount of the earthquake of Calabria» 
where there was idso less destruction on solid rocks, biit the greafeest tft 
the jmu^n of strata of unequal age and density. 



EAXTHQUAKES IN 1847. 

On d6th Mar^ 1847, at li p.m., a shock of «n Eartbq^e was PAt 
at Qatania — dight and hamless, indeed, but sufficiently s^ng to give a 
warning to ail the ishabitaots. All eyes were immediatdy dxrecCel to 
£tna; but old Mongibello " gaiv« no Mgn." 

On ^ lOtili of July, 1847, at lOh. 50., two siiocks w»e Mi in Fecsm^ 
aaid its nei^iboiErhood. Hie first was the heaviest, and aooottipanied with 
(the Ivmbering noise of loaded waggons. The unduhitioas were appa- 
rently from N. to S. The dnration of the first shock was aboitt !^;eeft 
seconds, of the seeond only about two. The time of a nrevions occurs 
renoe of earthquake at Fecamp was 1782 or It^.^LUeriOy Gazeite, 
No. 159L 



Hmf AN 9OS8IL«.^K}B0L0QT OF TEXAS. 

The Eighth Annoal Meeting of l^e American Association tH Geolo- 
gists and Naturalists has been held at Boston, and been attended by a 
large number of scientific men from all parts of the Union. Consideruig 
that the Atlantic flows between the continents, there was also a &ir 
sprinlding of learned Earopeans. Prof. Rogers, of the University Of 
Virginia, presided over Hks meeting. Among tiie papers read, we may 
nnotion one by Prof. Wailes upon the Natchez E\s^ lorraiai^^v^^'d^iA^ 
iaterastiagibr the axplanatioa wfaieK it afficyc^ndi^VA. «aQS^rma^3«s^ ^^^^^ 
riewB of Mr, LyeU, of the probahle on|^ oi \J&» i^'s^ '^^^ "^ 
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Mid to hftTe been foimd, among the bones of the megdomyx and other 
extiDct animals, in a deposit estimated bj geologists to be thirtj thon- 
sand years old. (See page 257 of the present volume). Dr. Boemer, 
of Berlin, sent out nnder the aothority of the Prossian GoTemment to 
examine the Geology of Texas, made a yerbal statement of tiie resoits of 
his explorations. He had discovered a most remarkable analogy between 
the cretaceous formations of Texas and those of the northern shores of 
the Mediterranean — that they were, indeed, identical. He found also 
that the deposits of New Jersey correspond with those of North Germany 
and England. The grand conclusion to be deduced from these facts is, 
that the isotherma lines at the period of these formations were precise^ 
where they now are, and that, therefore, no relative change in climate 
has taken place since the remote geological period of their deposit. The 
general heat of the globe may have been reduced, but at that period the 
difference in the temperature of corresponding latitudes in the eastern 
and western continents was as marked as now. 

ON THE FOUNDATION OF A NEW GEOLOOT. BT PKOF. O. BTSCHOF, 
OF BONN. 

" For a number of years," says Prof. Bischof, " I have contemplated 
the publication of a Geology based on chemical and physical principles. 
"With this view, I have made observations during journeys, principally 
in the neighbourhood of my own residence, which is so interring in a 
geological point of view, and I have carried on experiments in my la- 
boratory, in order to study nature in her formations and changes. It 
will readily be admitted that it was necessary to examine geology in a 
chemical and physical point of view ; for our geologists, for the most 
part, are neither chemists nor natural philosophers ; and to endeavour to 
explain, without chemical or physical knowledge, the chemical operations 
which have taken place in the great laboratory of nature, appears to me 
a vain attempt. Werner wished to explain all by the Neptunian theory, 
at a time when chemistiy bad scarcely done anything for geology. His 
system is exploded. It has been succeeded by Huttonianism, which has 
likewise been pushed too far, and has done more injury in its turn than 
all the Wernerians. I shall shew that it is altogether a vain attempt to 
endeavour to explain aU by either of these two methods. 

In the present state of science, we cannot doubt that the crystalline 
rocks owe their origin to an igneous fusion. But we no longer meet 
with granite, basalt, diorite, &c., in their primitive condition ; water has 
everywhere produced changes more or less considerable, and we possess 
many observations on the porosity of the densest rock. The whole family 
of zeolites, all the hydrated minerals, and the carbonates in the crys- 
talline rocks, are secondary formations of minerals originally the same, 
but now wrought up again by carbonic acid, oxygen, and the other bodies 
which form a part of the water. Mineral springs which issue from great 
depths only form a particular case, and these are the waters which, with 
a small quantity of carbonic acid and oxygen, have produced at the sur- 
face the most important phenomenal, «ni, «a\ ^^ ^««,«ifc ^^R^c^osin^ 
them BtUL 
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Daring my investigations, I have found great assistance in the great 
nomber of facts which mineralogical chemists have made known ; but 
there are, at the same time, many blanks to be filled up, and my own 
exertious will be insufficient for that purpose, unless I obtain assistance. 

It may be demonstrated mathematic^ly, that all the sedimentary for- 
mations, transition masses (with the exception of transition granites and 
basalts), and all the substances inclosed in drusy cavities, are derived 
from crystalline rocks. These have furnished the materials, and the 
waters have conveyed the quartz, calcareous spars, heavy spars, metals, 
and other substances, which till the cavities, into their present beds. Of 
this I am perfectly convinced by an examination of the amygdaloidal 
rocks of Oberstein. 

M. Rose has informed me, that every time he has made sulphuretted 
hydrogen pass into minerals dissolved in acids, he has remarked particular 
reactions. The precipitates have often presented copper, and as this pre- 
cipitate is always very small, and does not enter into the formula, it has 
been neglected, as forming an uninteresting mixture. In one point of 
view, however, these minimum quantities are of very great importance, 
and it is to be regretted that the anxiety to find a chemical formula 
should be greater than that which should be manifested in searching out 
mixtures continually intervening, although in the very smallest propor- 
tions. For example, if it could be demonstrated that in the species of 
felspar, as in the Amazon stone, copper and other metals are always pre- 
sent, although in the smallest proportions, nothing could be more easy 
than to explain the origin of minerals. in rents and veins, by taking into 
account the enormous masses of felspar which must have been destroyed 
by atmospheric phenomena. The minimnm quantities in fossils usually 
indicate the way in which the fossil has undergone a transformation. 
Thus, the small proportion of potassium in fahlunite, indicates its pas- 
sage into mica, and the mineralogical researches of M. Haidinger 
strengthen this opinion. How important, then, would be the compara^ 
tive analyses of condiorite, fahlunite, gigantoHte, pinite, &c., if we met 
with them simultaneously in the same crystalline rocks, and passing into 
one another ! 

When we observe barytes as the distinct companion of the mineral 
manganese, we cannot doubt that the manganese has been conveyed from 
mountain-rocks into transition-fissures ; consequently, whenever we meet 
with oxide of manganese, we ought also to find barytes. We are also 
forced to admit that the barytes must be present, in the state of silicate, 
in the amygdaloidal rocks, when we find it in the anfractuosities of bary- 
tic hermatose. In the amygdaloidal rocks of Oberstein, in the anfrac- 
tuosities of which this species of hermatose occurs, I have not hitherto, 
it is true, met with barytes, but very obvious traces of strontian are per- 
ceptible. Certainly barytes often presents itself to chemists in the ana- 
lysis of minerals ; it may often, in consequence of its small proportion, 
have been confounded with lime, and the chemist, who follows a formula, 
pays little attention to it if it contradicts \.\sa x^soJAa. "^xj^ €i&assQ^^ 
express myself with, some freedom on t^ie iSaftox^^t ^il ^sswsssiaak^y^^ss^^ 
we cannot dispute thai compcteBcy to \.\i«6 wsflwst oJl ^ ^jwonSstfsBiSS^^^ 
When chemical formulas are used mtik xeacn^^^c^ m«3 \» ^^^^^^ 
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.T-antage; but it is truly puerile to see tibe efforts that are made -to iuelnde, 
for example, all ,the results of tlie analyses of the touimalines in a single 
ionnula. — J/InstUut; Jameson* g Journal, No. 86. 



OEOLOGT OF BABBADOli^S. 

Sib B. H. Schombubok has conununicated to the British Association, « 
pap» " On the Geological Structure of Barbadoes, and on the Fossil Iq- 
fiisoria, described by Prof. Ehrenberg, from the Tertiary MarU of tta^ 
Island." Barbadoes is about twelves miles in length from north to ^outh; 
about one-seventh part, forming the district of Scotland, consists of ter- 
tiary sandstones and limestones, rising to the height of nearly 1200 M 
above the sea. Over the rest of the island raised coral reefe oover i3o$ 
isntire surface, which is divided by vertical walls of coral rock, pome of 
them nearly 200 feet high, into six terraces, indicating as many daSexw^ 
periods of upheaval. In the lowest of these terrfices, fifteen or tirantf 
feet above high water, Indian hatchets have been found in the reef, ahow;> 
ing that the last movement had talEon place within the human period. The 
idylls found at the height of l&O and 300 feet above the se^i 9till liye npogi 
the adjacent coast. In the southern part a well had been dug to the d^lh 
of 240 feet through compact coral rock. The highest part seems to m9 
been the centre of the elevating force : from this point ravines, mand of 
S50 feet in depth, radiate in all directions towards the sea. The tQiiiarf 
rocks of the Scotland district are more or less inclined, and aoinetimoB 
vertical, or contorted. The marl beds, which form the greats part of tltB 
series, are several hundred feet thick. Bitumen, bituminous coal and 
sandstone, clays and ferruginous sands, are also found at Mount Hilfa^y 
and Springfield. Burnt Hill, near Ckmset's Bay, is reported to Jmve besn 
set on fire accidentally, and to have continued burning fw five yeesf. 
'Slags are found on the surface bearing distinct piarks of fire; and nand- 
stone, contaming bitumen and mineral <nl, aboimd JQ the neighboijurhiKii. 
The summit of Bissey Hill, 986 feet above the ^ea, consists of ^oioiiB 
limestone, containing teeth of two species of shark (I^anuna and Od(^ 
iaspas), spines of Edbini, and sheUs, one of which {ScfUari^ Ekrmiergii^ 
is considered by Prof. Forbes to belong to the miocene periofi Jn tli^ 
sHiite marls of the Scotland district M. £hxenberg has discovered the sili- 
ifious skeletons of nearly 800 species of microscope infusoria. These bft- 
long to a group called Polydstina by M. Ehrenb^, and to fifteen graoqa 
found hitherto in the maris of Sidiy, at Oran in iirica, in Greeoe, in tiw 
tripoli of Richmond in Virginia, and in Bermuda ; some of them we 
forms now living in the North Sea» and at the bottom of the sea near 
tiie South Pole. Prof. Ehrenberg remarks, that whilst phoiq^hate of finw 
jw the most important element of the hones of the vi^ebnte aninwls, vbA 
carbonate of Ume the chief material in the akeleton« of th^ molhuooiv 
animals and zoophytes, silica is almost peculiar to these minute raeea ef 
iufiasoria. Some of the maris in which these silicious animalcnlea am 
found contain a large admixture of pumioe, giving it the ehaiweter gf 
volcanic tufa. Sir R. I. llluidaaoa raxvarked^ that nodding vaa mens 
likely than that volcanic dnst of aid[yeA,d^s^«sc^^>l'ifaA^«^ 
^umld alt last form a aedimfixiUiy diei^Q^, tsos^^^'w^ ^C^^etsuks^dL 
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THE GEEAT SOLAR ECLIPSE. 

On Saturday morning, Oct. 9, 1847, the weather was so very cloudy 
at nearly all places in the south of England, that no observations could 
be made of the Solar Eclipse. This state of the sky appears to have pre- 
vailed generally wherein the eclipse would have been seen annular, except 
aboat Walmer, Dover, and Margate, at which places we understand thut 
ihe edipse was seen, but we do not know whether any observations were 
made there. The eclipse was seen well at Nottingham, and generally in 
the oorth of England. A Correspondent at Kirkby Moorude has sent 
m the following particulars : — 

""The town of Kirkby Moorside is about thirty miles north of the ciif 
of Yoric, by the side of a considerable range of hiUs, east and south. From 
4ibe top of these hills was the eclipse seen. It was about half after %ix 
when I ascended .({Hrevious to ascending, I could only discern the reflec- 
Uon. of the rays fdbove the hiUs); at th^t time the sun was visible and 
bright, save about a third of the part to the south ; this continued gra- 
dnidly 4o proceed nntil about forty minutes after seven, whw i^ resembled 
"the plate on liie northern limit ; then the mist immediately rose from t^ 
vidleys around, and encompassed tiie whole, leaving a faint appearance at 
the top, similar to the plate <^ the sun shining t<hrough. This lasted Sof 
about one minute and a half; at that time it was very cold, and neither 
houses nor trees could be seen below. To the north-w^^^ the clouds wer0 
gathered in dense masses. Shortly after, wh^ the sun shcuoe -out again, 
they dispersed. I must mention, also, that, previous to the m^t rising, 
liie whole atmospheee, east and south, was one continued dear, bright 
-canopy. The greatest jedipse, then, I should say, was forty minuti^ past 
«eren, aooording to my judgment. Every ciroumstaw)e connected with 
it, «are the variation at its greatest eclipse, was exactly as giy w in th^ 
ishart. Throughout the day it oontiuMed to shine brilliantly, 4>cca8ionaU]r 
shadowed with douds for a short time." 

It has been generally remarked, Ihat the degree of darkness was soma^ 
what less than was expected ; but it is a well-known fact that it is the last 
portion of the sun that is hidden which causes the great darkness in eclipses; 
flsd it was the knowledge of this fact which caused ns to say in our Alma- 
nack, that " a very great.degree of darkness was not to be expected." Tha 
degree of darkness during the great eclipse on May 15, 183d, which w^ 
observed, was less than it was previously expected to h^^r—Mr. J, QlmAer, 
m the lUusiraied London News, No. ^95. 

M. Arago h^ detailed to the Academy of ISci^ei^, al; Paris, an ac- 
aonnl of £e observations made on the above Eclipse by MM* Mauvajp 
end Go^jon, who had gpone at his request from Pari0 to Orleans, and hy 
M. Lansier, who had gone to Clennont in the Oise. At t^ latter place, 
the atmosphere was even in a more untavooraHe state for observation* 
than in Paris, but at Orleans MM, Mauvaia and Gon^cycL^^tfi^ %&^\«3^ 
penare the edipse at aboat 19 raiivotea ttft«C ?»» "^ «^ ^%i^ -^"^^^ 
tmeeal^eeflto the extant of obottJL thi& lQ\a^^ ^ ^X% ^^;s»8^«^, ^S««^ 
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began to perceive the occultations of the spots ; but the great nndulatiom 
of the atmosphere, which gave to the edges of the snn and moon a denti- 
lated appearance, did not permit them to determine exactly the periods of 
the immersions. At half-past seven, the air being more calm, they pre- 
pared for the observation of the formation of the ring ; which M. MauvaiB 
describes as follows : — " The extremities of the horns of the snn were at 
this time exceedingly sharp, bnt without apparent deformations. The 
undulations of the air, however, gave them a serpentine aspect. Whea 
the horns had embraced the three-fourths of the circumference of tiie 
moon, they began to advance more rapidly one before the other, and their 
movement of progression was very sensible to the eye. From this mo- 
ment I remarked several times that this movement of progression ¥ras not 
uniform, but by starts : it w^as not continuous, for sometimes a luminous 
detached trace of light was seen in front of the horn. The obscure inter- 
val which remained between two was at first about ten seconds ; it filled 
gradually with light, and the detached parts blended into each other in- 
sensibly. These detached points appeared first weak, and less resplen- 
dent than the rest of the sun ; but by degrees they acquired more M- 
liancy, without change of colour. "When the extremities of the two horns 
of the Sim were only about 25° from each other, there was suddenly 
formed a suite of luminous points, to the number of ten or twelve, sepa> 
rated from each other. They bore a great analogy to the tops of the 
mountains of the moon, which are perceived in the first quarter, in the 
obscure part and near the lighted position. The rupture of the ring was 
observed at 7^ SB"" 22» 7. But the difficulty of choosing the instant at 
which the ring might be considered to be perfectly formed rendered veiy 
uncertain the determination of these two phases of the eclipse. I did not 
perceive the long black stripes said to have been seen in other eclipses, 
nor the chaplets of round beads, nor the dentilated asperities." M. 
Mauvais examined attentively the obscure surface of the moon with a 
Savart polariscope. He saw no trace of polarization. He attempted seve- 
ral times to perceive outside the sun the obscure portion of the moon 
which he had seen in the preceding eclipse at Perpignan, — but saw nothing 
similar. The termination of the eclipse took place at 8** 57" 48*.— 
Athenaum, No. 1044. 

Signor Gallo, an Italian savanty has communicated to the Osaervaiort 

THestinOy the following particulars relating to a disputed phenomenon for 

which the above eclipse was anxiously watched. — " The beautiful eclipse 

which we yesterday admired was announced by me as early as January, 

1846, in the * scientific gathering' at Rome directed by Dr. Polomba. That 

announcement determined the Chevalier Ernesto Capocd, director of the 

Royal Observatory at Naples, to pay us a visit for the purpose of verifying 

a phenomenon which— pointed out by some astronomers of antiquity, and 

again witnessed by Baily in Scotland, during the annular eclipse of the 

15th of May, 1836, — was not verified on the occasion of the memorable 

total eclipse of the 8th of July, 1842. The following is the phenomenon 

122 dispute. In an annular eclip&e, the western limb of the moon ap* 

pears indented like a saw, the instaiil \V.\^e^\3A \a \^^ xsL^^T^iiaSi^ ^^i^Q^«l 

^n. *!.-. -tin's western limb, thai \a to «a.^,'^\wi.^'i xai%Ss^Vsc\Bsl^ 
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These indeatatidns immediatelj expand ; and almost siinnltaneously the 
limbs of the two stars appear miiteid by rectilinear streaks, parallel, black> 
and perfectly distinct. Eventually, cJl these streaks suddenly disappear. 
This phenomenon occors as if the limbs of the two stars were fastened 
together by a glutinous matter adhering to certain points of the sun, the 
ligaments of which are distended and finally snapped asunder by the mo- 
tion of the moon. On the approximating of the eastern limb of the 
moon to the eastern limb of the sun, the phenomenon reappears in 
inverse order. The black and parallel lines are the first to appear instan- 
taneously ; the indentations succeed these lines ; and finally, previous to 
the occultation of the sun's eastern Hmb, the limb of the moon appears 
crowned with irregular limiinous grains between obscure spaces. These 
grains gradually dilate ; and, on their disappearance, the eclipse comes to 
an end. An unexpectedly splendid serenity of the sky was very favour- 
able for our observations ; although in the short time which elapsed be- 
tween the tempest of the night of the 8th of October and the most 
remarkable period of the eclipse, it was impossible for the atmosphere to 
regain that perfect calmness which is favourable for celestial observations. 
The Neapolitan astronomer, M. Capocci, was provided with a telescope 
made by Benchi, of Paris, forty inches in length, with a magnifying power 
of about forty ; and I myself was furnished with an excellent dialitic 
from the manufactory of Kohlgrub, near Monaco, in Bavaria, 28 inches 
long, with a magnifying power of 45 to 70. Both of us, without neglect- 
ing the customary observations, devoted our especial attention to the 
above-named phenomenon, and verified it in all its details, and with signal 
success, at the moment of the rupture of the ring : and, although the 
agitation of the air made the limbs of the two stars appear somewhat 
confused and oscillating, we distinctly descried, and in great numbers, the 
mysterious obscure lines, which appeared to us most subtle and fugitive 
between the oscillations of the limbs. Far, therefore, from admitting, 
with M. Arago, that * the astronomer, who has very exactly adapted his 
telescope to his own point of sight, ought not to perceive the phenome- 
non (* Anntudre* for the year 1846), I ought rather to affirm that we dis- 
tinctly beheld it with telescopes regulated to our own point of sight : 
which we easily verified by reviewing the most apparent of the ten beau- 
tiful spots that appeared on the face of the sun during the eclipse. T may 
add, therefore, that the Cheval.er Capocci having succeeded in artificially 
renewing the phenomenon no less than three times, and in each experi- 
ment retaining the eye-glass of Beuchi's telescope at my own point of 
sight, every doubt was removed from my mind respecting the reality of 
the black lines ; and I remain persuaded that the explanation which he 
had given me was far more conclusive than that of the Director of the 
Observatory at Paris." — Mhenauniy No. 1048. 

SOLAR SPOTS. 

Mr. Griksbach has presented to the Astronomical Society, some 
drawings of Solar Spots, with a drawing made on September ^T[, \.^4?»^^ 
Jwpiter, seen without his moons, '£\i\a TOxe '^\i'WiQ\EL<BMs^ ^-^is^ ^^a*^ 
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observed at Woodftock, Vennont, U.S. The folkywing k an extract of • 
Jjetter from the Presideiit, indosing Mr. Griesbach'B Communication :*<« 
" Herewith I endoee a letter from Mr. H. Grieshadi, explanatorf 
of the drawings of the solar spots, which I lately addressed to joo, 
executed by him, and which, at my request, he bas been good enoo^ 
to copy for communication to the Astronomical Society, m a ooutii* 
bution to the history of the solar spots, and as the comtMncemerU of « 
collection of such drawings^ which it appears to me highly desinfalt 
should be formed, with a view of securing, if possible, an unbroken aerisi 
of such drawings, exhibiting a continuous view in the sun's surfaoe far 
every day in every year in ftiture, and as near an approach to it in past 
years as can now be recovered. It seems high time that some -tHaafi 
of the kind should be made on a systematic and regular plan, aa tiie m^ 
probably effectual means of arriving at a knowle^ of the laws wbidi 
govern these mysterious phenomena, and the periods, if any, vhick thef 
observe in their formation, and thence of eluddating the natne of tiM 
sun itself. No single observer, at a fixed locality, can, of course, witii 
any amount of diligence, contribute more than a very fragmentaiy series 
of such observations ; nor, considering the frequency of long-continuel 
runs of cloudy weatb^ extending over inmiense tracts of eountry, eoold 
even the united observations of all Europe avail to secure suc^ a con- 
tinuous series as there is a necessity of obtaining. If, however, it wen 
to be made known to observers in every region of the globe, that a per- 
manent establishment, such as the Astronomical Society, interested itsdf 
in the formation of such a collection, and had opened a department in its 
archives/or the reception and arrangement of such conlnbuHoru from 
all quarterSy there can be little doubt that many individuals, resident im 
climates habitually serene, would be induced to make and contribott 
diurnal representations of the solar disc. Should the Astronomical 
Society think propo* to issue any prospectus or notice calling for sudi 
contributions, it would, of course, be desirable that the plan should be 
cast so as to secure a certain degree of uniformity in their execntion, both 
as respects the hour or hours of the day, whtn^ and the scale on tehiek, 
they should be made. If made, for instance, at, or as nearly as possible 
at, noon, observations made on the same day in Europe, India, Australia 
and America, would, in effect, furnish not merely a diurnal but a qnaito* 
diurnal series, adding much to the interest of the whole. Moreover, tha 
exceeding facility with which ^otographic processes are executed, and 
especially the short time which the Talbotype process occupies, makes 
their execution on a given scale, and with every requisite degree of pre* 
cision, easily attainable. In the hope that such a cdlectioa may be ait 
jon foot, it it my intention, so soon as I can find leisui-e, to execute aai 
offer to the Society a series of copies on a uniform scale, correq^oadiiig fe 
Mr. Griesbach's (that is to say, in which the disc of the sun shall be 
represented by a circle 3§ inches in diameter), of all the drawings I poe- 
less of the solar aij^"^—Jthena^tm, No. 1050. 

Prot, Challis, in conionmtj m\\i.\Ni'& w^^l^^^V»-^3wss^^ 
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GsmMdge UmVersity and the Observatory Syndieate, has given a second 
Report of the Proceedings in the Observatory, relative to the New 
flfuiet, the first Report of which was made December 12, 1846. The 
piqier gives an accoont of subsequent observations, both of its position 
aood physical appearance ; with results respecting t)»e orbit, deduced from 
observations by calculation. On January 12, Ptof. Challis, for the first 
time, had a distinct impression that the Planet was surrounded by a ring. 
Sabseqnent observations nuide by his assistant, Mr. Morgan, with the 
striking coincidence of three distinct drawings of the form of the Planet, 
made by Mr. Lassell, of Liverpo<J (who was &st to sospect the existence of 
sring), the Learned Professor and Mr. Morgan appear to substantiate the 
statement of Mr. Lassell. The ratio of the diameter of the ring to that 
of the Planet, as measured from the drawings, is about that of three to 
two. The apparent diameter of the body of the Planet, taken with the 
Shnrthmnberland Telescope, is nearly 3". 

In calculating the following second approximations, Mr. Adams has 
used the mean of the two j^aees obtained on August 4th and 12th, and 
of the others he has selected nine, which were the best determined, and 
separated by convenient intervals* All the results are calculated for the 
ejpoA of 1846, August 8,0' mean time at Greenwich. 

Heliocentric longitude of the Planet referred to the 

mean equinox of 1847.0 326 . 41 . 12,3 

Heliocentric niolion in longitude in 100 days 36. 5,52 

Heliocentric latitude south 30 . 31,4 

Change of heliocentric latitude in 100 days 1 . 4,44 

Lon^tude of the descending node 310 . 3 . 44,0 

Inchnation of the orbit 1 . 46 . 49,1 

Distance of the Planet from the sun 30,008 

Half the latus sectum of the orbit 30,238 

For the sake of comparison with the above second approximation, the 
first results are given, from which it will be remarked, that the first and 
second approximations do not differ by any large quantities. 

Heliocentric longitude 326 . 3^ Aug. i, 1846. 

Lon^tude of the descending node 309 . 43 

Inclination of the orbit 1 . 46 

Distance of the Planet from the sun 30 . 05 

The calculations give 59' 8" for the Planet's heliocentric motion from 
August 4 to January 15. This is so small an arc, that it is not possible 
ta deduce, with any degree of certainty, those elements, the determina- 
tion of which depends on change of the heliocentric distance. Mr. Adams 
hasy however, obtained certain limiting results, which, as possessing con- 
siderable interest, are here subjoined : — 

The eooeatricity of the orbit cannot exceed 0'18. The most probable 
Tulue is 0*06. 

The most probable longitude of perihelion is 49° 58', and true ano> 
maly, 276® 43'; according to which the Planet is near the extremity of 
the latus rectum, and is descending towards ^^cihelisni. Tclvs^ \^«(S!^j^ ^i». 
ejiaremeif uncertain. 

The mem disiance is 80'5, mth a ]jco\MacAft ccww qI Vy'^i,^^ «fi^ *^ 
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corresponding siderefil period is 167 years, with a probable error of two 
years. 

According to Bode's law of the Planetary distances, the mean distance 
of Neptune shonld be nearly 38. The actual mean distance differs so 
much from this, that it is concluded this singular law, which holds with 
reference to the other planets, fails in this instance. 

The apparent diameter of Neptune to that of Uranus being, firom the 
above determination of the distance, in the ratio of 3 to 4 ; its bulk to 
that of Uranus is in the ratio of 8 to 5. 

llie foregoing is the sum of the results derivable from the first series 
of observations. More exact information cannot be had until the Planet 
emerges from the solar rays. 

Prof. ChaUis concludes his report by referring to the name of the 
Planet. He states that M. Struve, Professors Gauss and Encke, and Mr. 
Adams, have thought fit to adhere to the name of Neptune^ and that, 
under all the circiunstances, he considers it right to follow their example. 

M. Struve, in a letter to Prof. Challis, says, — " The Palkova astrono- 
mers have resolved to maintain the name of Neptune, being of opinion 
that the name of Le Yerrier would be against the accepted anology, and 
against historical truths as it cannot be denied that Mr, Adams has been 
the first theoretical discoverer of that body, though not so happy as to 
efiect a direct result of his indications." 

Lieut. Maury, in a letter to the Union, U. S., announces the very pro- 
bable discovery, that the new planet, Le Vemer, was observed as a fbted 
star by Lalande, in 1795. 

NEW PLANETS. 

The Times newspaper has been the first to announce from Mr. 
Hind, the observer at Mr. Bishop's private observatory, the discovery of 
a New Planet — one of the group of goddesses. He had the boldness to 
risk the announcement upon the observed motion of one hour ; and his 
confidence in his instrument and himself has been justified by the result. 
The following is the letter to the Times. 

TheNeto Planet Iris. 
Sir, — In addition to the Berlin maps, which we have revised, and in 
some instances corrected, ecliptical charts of stars down to the tenth mag* 
nitude have been formed for some of the hours of right ascension, whidi 
it is Mr. Bishop's intention to publish as soon as they are completed. On 
the 13th of August, I compared Wolfer's map with the heavens, and was 
surprised to find an unmarked star of 8*9 magnitude in a position which 
was examined on June 22 and July 31, without any note being made. 
The mere existence of a star in a position where before there was none 
visible, would not have been sufficient to satisfy me as to its nature ; be- 
cause during an eight months' search I have met with very many 
vanahle stars, — a class which I believe to be far more numerous than is 
generally supposed. But, on cm^\o^Tv^\.\kfc vds» micrometer, we were 
enabled, in less thanhaif an Yio\a,\Io e&\a^^^\\& \aR^5^ss^^^a^^0Ksa&\ft 
convince ourselves that 1 \iad "Vj^en. iotXxmsXft «assM^\ft ^J^aRsw^t ^\sss« 
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member of the planetary system. It may appear to many of your 
readers rather bold to annonuce the existence of a new planet from the 
detection of so small an amount of motion as 2 s. 5 in R. A. ; but such 
is the firm mounting of the large refracting telescope and the perfection 
of the micrometers (for which we have to thank Mr. Dolland), that a far 
smaller change would have been sufficient to convince us as to the nature 
of the object in question. — Mr. Bishop has fixed upon Iris as an appro- 
priate name for the New Planet ; and we hope that astronomera gene- 
rally will join with us in its adoption. The following are all the obser- 
vations we have yet made : — 





G. M.T. 


R. A. of Iris. 


South decl. 




h. m. s. 


h. m. 8. 


O / /, 


fiVLg. 13 


9 39 46 . 


. 19 57 30-38 . 


. 13 27 21-5 


— 


10 37 24 . 


. 19 57 28-41 . 


. 13 27 27-6 


- 14 


9 23 58 . 


. 19 56 38-30 . 


. 13 29 140 


— 15 


9 39 ., 


. 19 55 47-64 . 


. 13 31 4-3 



I remain, sir, your most obedient servant, 

J. R. Hind. 
Mr. Bishop's Observatory, Ref^ent's Park, Aug. 17. 

This observatory of a Londou manufacturer of wines and spirits, has now 
added three comets and a planet to our system ; to say nothing of other 
work I We may add, that the planet was observed at Cambridge on the 
14th, and at Greenwich on the 15th. With la low power its light is very 
intense, but no disc is apparent. The low altitude and the weather 
have been rather against observations of its appearance. Athenoium, 
No. 1034. 

In the above journal (No. 1043, date Oct. 23) we find the following ; 
—Mr. Hind is once more before the public as the discoverer of another 
planet, not far from the star 15 Ononis. " It shines," he says, writing 
to the TimeSy " as a star of the ninth magnitude, with a bluish light. By 
micrometrical comparisons with Bessel, Y. 48, the following positions 
were obtained : — 

Right North 

G. M. T. Ascension. Declension, 
h. m. s. h. m. 8. o / // 

Oct. 11 at 11 40 4 .. 6 3 40-11 .. 14 3 35 4 

— 15 4 10 .. 5 3 41-51 .. 14 3 26*2 

— 15 52 27 .. 6 3 41-97 .. 14 3 25-3" 

It is probable, he adds, that this object is one of the group of planets 
between the orbits of Mars and Jupiter, at present not far from its sta- 
tionary point. 

Since the epoch of discovery, the brightness of the planet has consi- 
derably increased, and now equals that of a star of the eighth magnitude. 
At Mr. Bishop's request. Sir John Herschel has named it " Flora," with 
a flower (a rose ?) for the symbol. 

HENKE'S NEW PLANET. 

Henke, at Driesen, the discoverer of Astrsea, has discovered a new 
planet, which has been since observed at BeiYm, ^^tc^xxt^, ^^^fs^sb.^'^oi^ 
Fans, whence the foRomug positions liave \>«en^\i«^^'> — 
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Mean time, 
h. m. 8. 
Berlin July 5 10 12 7-1 
Hamburgh 6 12 25 54 
Altona — 7 16 46 9-2 
Paris -10 1130 
Paris - 11 10 47 15*2 


Right Ascen. 


Beclin. 


256<'5r35"*4 
250 3620*4 
256 2750*9 
255 65 
255 4456-7 


-40 8'2d"-2 
—4 1531 *S 
-4 22 8-0 
-4 43 
-4 47 9-6 



The two observations at Paris give a diurnal motion in right ascension of 
9'39'^ and in declination of 4'24''. The planet is a- star of about the 
mnth degree of magnitude. 

MISS Mitchell's comet. 
This Comet was seen in America, on October 1, by Miss M. Mitchell, 
of Nantucket, and was observed at the Observatory of Cambridge, U.S. 
October 7. It was seen October 3, at Rome, by Eather De Vico ; Oct 
7, by Mr. Dawes, with the naked eye, at Cranbrook ; and October 11, by 
Mrs. Riimker, at Hamburg. Mr. Dawes says that, on October 7, be re- 
marked it " as a hazy star of the fifth magnitude, near w Dracortu. Exa- 
mination with the 8i foot refractor proved it to be a large oomet, its 
rapid motion being speedily detected. On the 11th, it had the li^t <^ 
a star of the fourth magnitude, near 17 Herculis. The nebulositj in the 
telescope extended over 80', nearly round, much condensed in tiie cen- 
tre, but without stellar neucleus. A star of the tenth magnitude (Her- 
sohel's fourteenth) was distinctly seen through the exact centre of the 
comet." 



GEAPHICAL method OF COMPUTING AN OCCULTATION. 
BY PROFESSOR CHEVALLIER. 

This method is founded upon Bessel's made of computing the time of 
the Occultation of a Star by the Moon. The apparent place of a star with 
respect to the centre of the Moon may be expressed by two groups of 
quantities, one depending upon the position of the Moon with respcM^t to 
the centre of the Earth ; the other depending upon the place of observa* 
tion. The quantities which compose the first group may be computed for 
a time near the middle of the occultation by simple formulae ; and are al- 
ready computed in the Berlin Ephemeris for all stars occulted at Berlin. 
The quantities which compose the second group may be taken from tables 
easily computed for a given place, or may be computed expressly for the 
given epoch, in a very simple manner. The difierences of the correspond- 
ing quantities in each of these groups is taken ; and laid down on a seale, 
in which the earth's equatorial radius is the unit. A circle described with 
a radius 0*2725 represents on the same seale the semidiameter of the 
moon, and the times of the immersion and emersion of the star are given 
at once to the nearest minute by measurement on an accompanying soak ; 
—the places of immersion and emersion upon the moon's disc being re- 
presented by the same process. The same scale once drawn serves for all 
occultations. — Athenaunii No. 1027. 



THE liEBtJLA O^ OB.\Qi» ^^"aOVTrEB. 

At thta Ai'flrKth annuBl meeting oi \kQ lixnsn!i:»3\. ksexy^sfi^ss^ ^ ^f«dft> 
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gists and Naturalists, held at Boston, was read the following letter from 
1^. Bond, to President Everett of Harvard University, announcing the 
resolution of the nehula of Orion by its means — and communicated to the 
Association — ^is worth adding to the particulars which we have already 
given of this transatlantic marvel : — 

" You will rejoice with me that the great nebula of Orion has yielded to 
the power of our incomparable Telescope. This morning [Sept. 22J, the 
atmosphere being in a favourable condition at about three o'clock, the 
Telescope was set upon the Trapezium in the great nebula of Orion. 
Under a power of 200, the fifth star was immediately conspicuous ; but 
our attention was directly absorbed with the splendid revelations made in 
its immediate neighbourhood. This part of the nebula was resolved into 
bright points of light. The number of stars was too great to attempt 
counting them ; many were, however, readily located and mapped. The 
double character of the brightest star in the Trapezium was readily recog- 
nized with a power of 600. This is *Struve's sixth star;* and certain 
of the stars composing the nebula were seen as double stars under the 
power. It should be borne in mind that this nebula and that of Andro- 
meda have been the last stronghold of the nebular theory ; that is, of the 
idea first thrown out by the elder Herschel, of masses of nebulous matter 
in process of condensation into systems. The nebula in Orion yielded not 
to the unrivalled skill of both the Herschels, aimed with their excellent 
reflectors. It even defied the power of Lord Rosse's three-foot mirrors, 
giving not the slightest trace of ' rcsolvability,' or separation into a num- 
ber ^single sparkling points. And even when, for the first time. Lord 
Bosse's grand reflector, or six-foot speculum, was directed to this object, 
* not the veriest trace of a star was to be seen.* Subsequently his Lord- 
ship communicated the result of his further examinatiou of Orion, as fol- 
lows : — * I think I may safely say that there can be little, if any, doubt 
as to the resolvability of the nebula. We could plainly see that all about 
the Trapezium is a mass of stars, the rest of the nebula also abounding in 
stars, and exhibiting the characteristics of resolvability strongly marked.' 
This has hitherto been considered as the greatest effort of the largest Re- 
flecting Telescope in the world, and this our own Telescope has accom- 
pUshed." 

BEILLIANT AURORA. 

Mr. James Glaisher, of the B^yal Observatory, Greenwich, has com- 
municated to the Illustrated London News^ the following details of a 
brilliant exhibition of Aurora, on Sunday, Oct. 24, 1847 : — 

It was first seen at about half-past six in the evening, and occasional 
streamers alone were seen till 9h. 45m. After 9h. 55m. it was constantly 
changing; at 9h. 55m. a portion was alone visible, presenting to the eye 
the fan-shaped appearance, and exhibiting all the tints of the most bril- 
liant sunset ; the column appeared to be composed of streamers, shading 
from the most intense crimson into the ruddiest and most brilliant orange ; 
which oranae again contrasting with the ruddy hue of the next ^ortiou^ 
formed, by means of contrast upon contrast, on. e\i!8i\Ra& ^^^si&^^ ^^cs^ 
and colour; in fact, it was a truly gorgeous s\»e,ciUd'6. 

T 



274 TEAB-BOO& 07 FACTS. 

At lOh. Om. the orange colour had entirely disappeared, and given place 
to an imiform deep crimson ; the column had the appearance of a sbrong 
reflection from an immense conflagration ; with suddenly, like the brisk 
unfdrling of a fan, light white fleecy columns. The several colmnns be- 
tween two red columns appeared to be divided into sections, and weie of 
the most silvery light, shaded with a delicate and pure grey. The colnmns 
were perpetually ^ancing and shifting, though always with vertical mo- 
tion ; whilst the red portions continued unmoved. These movements of 
the central colnmns somewhat resembled, in appearance, the reflection 
upon a wall of a Gothic casement, lighted from within by some fitful and 
inconstant light. The rose-coloured extremities meanwMle remained im- 
moveable, though it rather appeared that, as the central silvery lights 
fluctuated, now bright, now dim, their very extremities fluctuated in di- 
rect oppositon, the rosy hue becoming fainter, and inclining to a neutral 
tint, in proportion as the silvery brightness increased. 

At lOh. 12m. A.M. the regular and casement-like appearance gradually 
disappeared, and assumed more of the character of the boundaries, althou^ 
they still retained their fitful glancing motion, and their pale silvery hue. 
During the time of the above appearance, two or three Auroral masses, 
milk white, and cloud-like, floated firom W.N.W. to the S.E., and were 
remarkable for a kind of pulsation within themselves. 

At a quarter-past 10, the moon, which was shining with unusual splen- 
dour, was surrounded by a beautiful corona, consisting of four concentric 
circles ; that which was the nearest to the moon was of a neutral tint, the 
next violet, then green, and the outermost red ; the external edge of the 
latter passed just midway between the moon and the planet Mars. 

Towards midnight the appearance became again very splendid, and 
traces of the Aurora existed till after 2 o'clock in the morning of Monday. 

We quote the following from the Athenceumy No. 1045 : — 

Cambridge Observatory, Oct. 28, 1847. 

The Aurora Borealis witnessed here on the night of last Sunday was of 
a most remarkable description, and presented several peculiarities weU 
deserving of being recorded. The commencement of it was noticed as 
early as six o'clock in the evening. At ten o'clock it had attained great 
brilliancy, and between the hours of ten and eleven its peculiar pheno- 
mena were most distinctly displayed. In this interval streamers rose at 
all azimuths from W. by S. through N. to E. by N. The aggr^ate of 
these streamers formed a kind of canopy, which covered considerably more 
than half the celestial vault, the part towards the south being free from 
auroral light. The streamers did not, as is usually the case, proceed from 
a luminous arch, but appeared to shoot up either from the horizon or 
from positions elevated a few degrees above the horizon. The beauty of 
the spectacle was much increased by large patches of a peculiar nidd^ 
colour, more permanent in their character than the streamers, and formed 
principally in the W. and N.E. quarters of the heavens. The streamers 
themselves were for the most part white, and were constantly varying in 
intensity, or shifting their po&\t\oii!& \iomQiLtAlLy — ^while rapid pulsationa 
were propagated though them m vw\.\c«i ^MftR^oraa. '^'Jk TaRsau ^csE&ask- 
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able feature of the phenomenon was the distinct convergence of all the 
streamers towards a single point of the heavens, situated a little to the 
east of the meridian and to the south of the zenith. Around this point a 
corona, or star-like appearance, was formed ; the rays of which diverged 
in all directions from the centre — Cleaving a space about the centre free 
from light, in which I noticed at one time the rapid formation and disap- 
pearanee of part of a circular luminous ring. It was easy to fix on the 
central point. According to an estimate made conjointly by myself and a 
friend at lOh. iOm. Cambridge mean time, it preceded the bright star 
Mirach, or fi Andromedse, 10m. in right ascension, and had greater North 
Polar distance by 2°. Consequently, by calculation, its azimuth was 18° 
41' from S. towards E. and its altitude 69° 51'. The azimuth appeared 
not to vary with the diurnal motion of the heavens. According 
to the above result, this singular point was situated in or very near a ver- 
tical circle passing through the magnetic pole. Some valuable inferences 
might be deduced if a similar phenomenon were witnessed elsewhere, and 
the time and position accuratcdy noted. The Aurora was still faintly visi- 
ble at one o'clock. Had it not occurred in bright moonlight, the splen- 
dour of this display would probably have equalled any ever observed in 
this latitude. — J. CHAUiis. 



FALLING STARS. 

M. Araoo and M. Babinet have made to the Academy of Sci- 
ences, at Paris, a report on the paper of M. Edouard Biot on Falling 
Stars. M. Biot divides his subject into two periods : one corresponds 
with a period comprised between the 18th and 27th of July of the Julian 
years, the other between the llth and 20th of October. The most inter- 
esting part of the paper relates to the appearance en masse of falling stars, 
and the direction that they take. In China, as in Europe, says the author, 
this phenomenon has been absent at times for several years together. 
Between 960 and 1275 of the Christian era, the most frequent direction 
of the meteor has been towards that part of the heavens comprised be- 
tween the south-west and the south-east. — Atheweum^ No. 1004. 

ON PERIODIC METEORS. BY THE REV. PROF. POWELL. 

The chief object of this communication, made to the British Associa- 
tion, at their late meeting, was to place on record a table of all the re- 
markable appearances of luminous Meteors, which the author has been 
able to collect up to the present time, supplementary to the very complete 
list given in M. Quetelet's second Catalogue (Nouv. Mem. de TAcad. de 
Bruxdles, tom. xv.) which comes down to the year 1840. This list is, 
doubtless, imperfect ; but the author submits it to the British Association 
in the hope that its deficiencies will be filled up by the contributions of 
other members. He wishes to annex a few remarks on one or two 
points connected with the theory of those appearances. The question so 
much disputed as to the connexion of luminous meteors with the fall of 
meteoric stones, appears to the author to be «qs^n«^ w^.^'eskoSJc^Ns^ ^- 
serving — Ist. That some cases of sucli coDne^doii wfe \xft!^wi^\RSS:^ ^'j^^- 
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lished. 2nd. That daylight is necessary tb trace the actual fall of matter, 
when, consequently, a luminous meteor would be invisible, unless of un- 
usual brilliancy -, while the darkness which renders a meteor visible pre- 
cludes the possibility of tracing the fall of stones. 8rd. Matters may 
fall in portions or a state of division too small to trace ; and there is 
evidence, or strong probability, of matter having a meteoric origin in 
various lighter forms besides that of metallic or apparently fused masses. 
As to the forms of masses known to have fEdlen, they are by no means 
generally angvlar or fragmentary, as sometimes asserted; in many in- 
stances being whole, and rounded in form, — sometimes, also, broken into 
fragments by their fall. There is no evidence of a mass bursting to 
pieces by an explosion ; the detonation heard may be purely electric. Of 
the size of meteoric masses no sufficient evidence exists. Tlie apparent 
diameters cannot be easily determined on account of the velocity of mo- 
tion ; and if they could, this would only give the size of the jSame (if 
it be due to combustion) and not that of the solid mass, if there be one. 
If the height be too great to allow combustion, still less can the apparent 
size of the electric flash be any guide or proof of the existence of any 
solid body at all. Such small solid bodies may circulate in the sohur 
system, but not probably in any great number or of large size, unless as 
truly planetary or satellitary bodies: but unformed diflPused masses of 
matter, like tlmt of comets or the zodiacal rings, we know to be circu- 
lating in many parts of space ; and it is by condensation out of this, 
that, as probably the existing planets, so, also, lesser asteroids and satel- 
lites may be continually forming, as likewise meteoric masses vnthin the 
sphere of the earth's influence, agreeably to Mr. Strickland's hypothesis. 
The observations of Brande, Benzenburg, and others, as is well known, 
have assigned great heights to many meteors, varying from 5 to 500 
miles. But M. Quetelet has shown (2nd Mem. de I'Acad. de Bruxelles, 
torn. XV.) that the mean height is from 16 to 20 leagues, or within the 
limits of the atmosphere. Hence the majority of them may become 
luminous from combtistion. Electric light can be displayed in vacuo. 
Hence we may have various gradations of the same phenomenon from 
purely electric flashes or explosions at great altitudes to more or less 
complete combustion at lower ; by which the whole mass may be con- 
sumed and dissipated, or may be partially burnt, and the metallic ingre- 
dients more or less perfectly reduced or fixed, and in this condition por- 
tions or masses may fall to the earth. And the explosion is not the 
bursting of a mass, but an electric discharge : the particles or masses 
which fall 2Jt portions, not fragments; and the effect, instead of being 
one of breaking up, is one of consolidation. 

Papers were also read by Dr. Foster " On Meteors," and by the Kcv. 
T. Bankin "On Phosphoric Meteors." A lengthened discussion ensued on 
the reading of Dr. Forster's communication on Meteors, in which he endea- 
voured to refute the cosmical hypothesis of the cause of meteors recently 
adopted by many astronomers. Dr. Foster stated that he was the first 
person who suggested the idea that these meteors were periodical, as eariy 
as the year 1811 ; but that he had long ago given up the point, and At- 
tributed their apparent periodicity to changes in the dectriod atmos- 
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phere. He concluded his paper by the production of a problem which 
explained and confirmed Aristotle's hypothesis of the cause of falling 
stars. — Athenawn^ No. 1027. 



MO PROOF OF THE PRESENT EXISTENCE OF A SINGLE STAR OR PLANET. 

Sir J. Herschel says, in an "Essay on the Power of the Telescope to 
penetrate into Space/' — a quality distinct from the magnifying power 
informs ns that there are stars so infinitely remote as to be situated at 
the distance of twelve millions of millions of millions of miles from our 
earth ; so that light, which travels with a velocity of twelve millions of 
imles in a minute, would require two millions of years for its transit 
&om those distant orbs to our own ; while the astronomer who should 
record the aspect or mutations of such a star, would be relating, not its 
history at the present day, but that which took place two nullions of 
years gone by I 

CALORIFIC POWER OF THE LIGHT OF THE MOON. 

M. Melloni has shown, beyond doubt, that the Rays of the Moon 
are calorific to a slight extent. It was done by concentrating the rays of 
the moon with a lens over three feet in diameter, upon his thermoscopic 
pile. The needle was fouud to deviate from 0***6 to 4°'8, according to 
the phase of the moon. Numerous precautions had to be attended to, 
80 as to avoid all error arising out of currents of air, &c. — Letter from 
M. Melloni to M. Jrago, 

rationale of climate. 
HowEYXR great may be the fluctuations of temperature in the same 
months and seasons — however sultry the summer, or cold the winter, in 
any particular year, its mean temperature varies but little from the cli- 
matic or average actual mean of the locality, when once correctly ascer- 
tained; and, even the greatest variation between one year, and any 
other the most opposite in character, and extending over a long period of 
time, when accurately expressed in figures, appears so trivial, that except 
to the meteorologist it fuls to convey any adequate idea of the excess or 
deficiency of heat, or of the absolute difference in temperature between 
the periods in question. — Mr, J, f. Miller; Jameson* t Journal, No. 84. 

CLIMATE OF 1846. 

Mr. J. F. Miller, of Whitehaven, has commnnicated to Jamesons 
Joumdly No. 84, an interesting return^ of the Weather of 1846. In 
July, he notes : — On the afternoon of the 6th inst., this county was 
visited by a heavy thunder-storm, accompanied with hailstones of an 
almost incredible size. At Cleater some of the hailstones measured f th 
of an inch in diameter, or two inches round, nearly ten minutes after 
they had fallen. At Distington and Gilgarron some of them were three 
inches in circumference. In Lamplugb^ many of the hailstones were as 
large as an ordinary plumb, and, on examination, were found to be in- 
vested with a thin covering of snow, but within was a piece of ice, hard 
and dear as crystal. In Bassenthwaite the haikUraa^ «s!^ ^sswsc&i)RS^<«»> 
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the size of an ordinary pigeon's egg, and many of them not less than 
three or four inches in circumference. 

To sum up the peculiarities of 1846 in a few words, (says Mr. Miller,) 
the summer is memorable for its excessive heat, its unprecedented mor* 
tality, and the unusual number and violence of its thunder-storms : — 
the whole year is marked by the high temperature, dampnessi, and stag- 
nant condition of the atmosphere.* 



STOEMS OP 1846. 

Mr. E. Highton has printed an interesting piq)er, " On the Effects of 
Heavy Discharges of Atmospheric Electricity, as exemplified in the 
Storms of 1846 (including an account of the Destruction of St. George's 
Church, at Leicester, on 1st of August), with Remarks on the Use and 
Application of Lightning-Conductors." The church, a new and hand- 
some building, was entirely destroyed by the effects of the thunder-storm 
of the 1st of August, the steeple having been burst asunder, and parts 
of it blown to a distance of thirty feet in every direction, while the vane- 
rod and top part of the spire fell perpendicularly down, carrying with it 
every floor in the tower, the bells, and the works of the clock. The 
falling mass was not arrested until it arrived on the ground, under which 
was a strong brick arch, and this also was broken by the blow. The 
gutters and ridge-covering were torn up, and the pipes used to convey 
the water irom the roof were blown to pieces. The author, in comparing 
the power developed in this discharge of lightning with some known 
mechanical force, stated, that 100 tons of stone were blown a distance of 
thirty feet in three seconds; and consequently a 12,220 horse-power 
eugine would have been required to resist the effects of this single flash. 

Since the occurrence of the numerous storms of 1846, Mr. Highton 
had examined the Cathedral of St. Paul's in London, to ascertain how 
far this noble pile of building is protected from the effects of lightning. 
He found that the two small turrets have lightning-conductors erected, 
but the central dome has none. He found, however, that the position of 
the spouts and other metallic connexions is such, that he considers if they 
are preserved as they now are, the building will be free from damage by 
lightning ; but should they be removed at any time, and glass or por- 
celain be employed in their stead, then the main part of that noble 
building would be in constant danger from every storm that passes over 
the city. He concluded by urging the importance of a correct and sys- 
tematic principle being acted on in the new Houses of Parliament, with 
a view to securing them from the disastrous effects of lightning. 



* The mean temperature of the last quarter of 1846 (Sept. 80 to Dec. 31), 
is 1" 11 5 under the average. The temperature would have been above the 
Average, but for the unusual coldness of December. The mortality during 
the quarter is, aeain, very fi^reat ; in this town the deaths are 160 per cent.— 
and, for the whole Union, they are 130 per cent, above the average of the 
preceding seven years. According to the Registrar-General's returns, the 
deaths throui^^hout the kingdom, in the last quarter, are 7,311 more than the 
corrected quarterly average of previous years, and 13,727 more than were 
retaned in the corresponding aea&on of I8i6. 
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CHUBCH STRUCK BT LIGHTNING. 

The parish chnrch of Welton, Lincolnshire, was struck by lightning 
on August 29 (Sunday), when one person was killed, and many others 
injured. It appears that the lightning first struck the south-eastern 
pinnacle of the tower and threw down a portion of the battlement. It 
then passed into the tower, and melted an iron-rod connected with 
the dock. Here the current of electricity was divided, one portion 
having descended on the exterior, and entered the earth, while another 
portion descended inside, and having perforated the stone-work of the 
door in the interior of the church, and thrown down the clock-dial inside, 
passed along the north aisle. In this part of the church were suspended 
three small brass chandeliers, which served as conductors for the electrie 
fluid downwards, as all the persons standing underneath them were injured. 
On the floor of the pew being inspected, it was found to be perforated 
with thirty or forty small holes. In passing from the north aisle into 
the chancel, it went out by flve diflferent holes in the east window, and 
perforated the stone wall, upwards of two and a half feet in thickness, in 
two different places. 

TREES MOST AFFECTED BT LIGHTNING. 

Fig trees and cedars are rarely struck with lightning; the beech, 
larch -flr, and chestnut, are obnoxious to it ; but the trees which attract 
it most are the oak, yew, and Lombardy poplar ; whence it follows that 
the last are the trees most proper to be placed near a building, since they 
will act as su many lightning conductors to it. Again, the electric fluid 
attacks in preference such trees as are verging to decay by reason of age 
or disease. — Mechanic^ Magazine^ No. 1235. 



THE KEW OBSERVATORY. 

Mr. Ronalds has presented to the British Association, his fourth 
annual volume of Observations and Experiments made at the Kew Ob- 
servatory ; and stated that his preliminary experiments on the photo- 
graphic registration of the atmospheric electrometer, the thermometer, 
the barometer, and the declination magnet, having been (long since) com- 
pleted and published, and their results having warranted the cost and 
trouble of constructing apparatus of a durable and convenient character, 
a declination magnet and a barometer have been mounted at Kew, which 
scrupulously fulfil the conditions required, without the intervention of fric- 
tion-rollers, levers, pivots, or similar mechanisms. He stated his intention 
to provide, during the ensuing year, complete apparatus, on like principles, 
for registering as many of the other meteorological and magnetic instru- 
ments as he may have the means of doing ; and expressed a strong 
desire that we should possess strictly comparative observations of atmos- 
pheric electricity, magnetism, the aurora, &c. made at Alten, Hammer- 
feat (in Finmark), at Bombay, and in this country ; for it may, he said, 
be safdy affirmed, that notwithstanding all that has been written about 
the relationship of the aurora with electric and magnetic phenomena, the 
regions, or apparent regions, of the aurora have never been subjected to 
electric observation in a manner at all appcoachisi^ V^ ^ncsoiSMs^ ^st 
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comparability with observations made here or elsewhere. Neither has m 
electrometer at Bombay ever yet been fairly compared with one in 
England (or even in Europe probably). We have surely been dedudng 
conclusions on this very curious subject without sufficient materiel, — 
Literary Gazette, No. 1591. 

EXP£BIHENT MADE AT THE KEW OBSEBYATORT ON A NEW KITS- 
APPARATUS FOR METEOROLOGICAL 0BSEBYATI0N8. 

Mb. W. R. Birt (on the 14th of August) took some Kites, &c., to the 
Kew Observatory, for the purpose of endeavouring to ascertain how far 
it might be practicable to measure the force of wind at various elevations 
by their means, and (in the mere manipulation of his experiments) was 
assisted by Mr. Bonalds. After several trials, &c. they agreed that the 
sudden variations, horizontal and vertical, in the positiou of the kite, tin 
great difficulty of making a kite which should present and preserve a 
tolerable approximation to a plane, that of measuring, with sufficient 
accuracy, at any required moment, its inclination, and lastly, the inflaenoe 
of the tdl, would always tend to render the observation somewhat un- 
satisfactory. Mr. Bonalds then proposed to try the following method of 
retaining a kite in a quasi invariable given position. Three cords were 
attached to an excellent hexagonal kite of Mr. Birt's constroction : one 
in the usual manner, and one on each side (or wing). The kite was ti^ 
raised as usual ; the two lateral cords were hauled downwards by persons 
standing at the apices of a large equilateral triangle (described upon the 
ground) until the ascending tendency became considerable (even when the 
force of the wind was at its minimum), and the three cords were madfe 
&st to stakes, or held in the hand. He had entertained no expectation of 
the fiivourable result of this simple and obvious contrivance. The place 
of the kite did not seem to vary so much as one foot in any direction, 
and it really appeared to him probable that a very large kite or kites might 
be employed in this kind of manner often and very cheaply as a snbsti- 
tute for a captive balloon in meteorological inquiries, or even (on a very 
ftxtensive scale) for other requirements in military science, &c. An an*- 
mometer, a thermometer, an hygrometer, &c. of some r^isterii^ kindly 
&c., might be hauled up and lowered at pleasure (Hke a flag) by a peraoa 
standing in the centre of the triangle (above referred to), and by means 
of a line passing through a little block attached to the kite. The cords 
and kite i^ould of course be of pure silk, for the sake of Ughtneas, com- 
bined with extreme strength, and the size and thickness in some measure 
adapted to the breeze or lighter air. The silk might be advantageously 
covered with a very light coat of elastic varnish. — Fhilosophical Maga- 
zine, No. 207. 



ooddabd's impboyed anemometeb. 
The advantages of this new instrument are stated to be — ^First, That 
the scale of time is five times greater within an equal compass of paper 
than Mr. Osier's. Secondly, That the register of direction is fuUy eight 
times as large, with equal-sized sheets, as that of the ordinary construo- 
tJon, Thirdly, The data lagistered are more comprehenaive than thow 
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of Whewell's, Oder's, or Foster's, viz.: 1. Miles of wind blown during 
the day. 2. Miles of wind blown in each direction. 8. Miles of wind 
blown between any given periods. 4. Hour and minute of the highest 
gust. 5. Hours in which most wind has blown. 6. Times of calm, 
and length of continuance. 7. Velocity of wind at any hour. 8. Time 
occupied by the wind going any certain distance at any period of the day. 
9. IMrection of wind at any minute. 10. Mean direction. 11. Direc- 
tion of longest continuance. 12. Direction of the greatest passage of 
wind. 



RADIATION or HEAT FROM THE EARTH. 

There has been communicated to the Royal Society, a paper " On the 
amount of the Radiation of Heat at night from the Earth, and from 
▼arioas bodies placed in or near the surface of the Earth/' by James 
Oiaisher, Esq., of the Royal Observatory, Greenwich, 

In this paper, the author investigates the amount of heat radiated from 
Bearly a hundred different substances fully exposed to the sky, consisting 
of clothing materials, different coloured wools, building materials, metals, 
&c., by means of placing upon them very delicate and accurate thermo- 
meters, which were noted at short intervals throughout the entire night. 
Occasionally, fifty instruments were in use at the same time, all of which had 
been tested, so that all differences in their readings were due either to 
locality or to the inherent quality of the substance upon which they wero 
placed. The author found that the temperature of all dry bodies was the 
same when the sky was cloudy : but when the sky became only partially 
80, or cloudless, a great difference was always found to exist among them. 
The greatest difference he ever saw between the temperature of a body 
placed on the earth, and the air a few feet above it, was the large amount 
of 28°'5. In this section there are many other subjects of investigation, 
and the results are based upon upwards of 20,000 experiments. 

The second section of the paper contains the researches made by the use 
of self-registering thermometers, extending over a period of four years 
uninterrupted, during which period the classified resiilts from each night'^ 
observations are shown. The subject of this paper is quite new, and 
eannot fail to form the basis of many future researches on this important 
subject. In this paper it appears that the author has paid every attention 
that experience suggested, or reflection pointed out as being desirable, 
both in the observations as well as in their reductions. 
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Situate 

OF PERSONS EMINENT IN SCIENCE OB A£T. 1847. 



Grbvbnich, the French sculptor. 

J. P. Neale, topographer and archsologist. 

Henry Howard, R.A. 

Charles Holtzapffel, mechanician. 

Mr. LisTON, the celebrated surgeon. 

Andre' de Luc, the eminent Swiss geologist. 

Mr. M'CuLLAOH, Professor of Natural Philosophy in Dublin College. 

The Rev. Dr. Pearson, one of the founders and formerly President of the 

Astronomical Society. 
Lady Mary Shepherd, natural philosopher. 
William Simson, painter. 
MusGRAVE L. Watson, sculptor. 
Dr. Wigan, author of " The Dualitj^ of the Mind." 
Archibald Simpson, architect. 
J. B. Papworth, architect. 
George Allen, architect. 
Dr. Burdach, German physiologist. 
Alexandre Broqniart, the eminent zoologist, botanist, geologist, and 

mineralogist : Director of the Royal Manufactory of Sevres. 
Count de Vargas de Bendemar, one of the most learned of Danish 

geologists. 
Mary Anntng, of Lyme Regis, Dorset, discoverer of Fossils. 
J. Arthur Brandon, architect. 
M. DuT ROCHET, a member of the Paris Academy, in its section of Rural 

Economy. 
William Collins, R.A. 
L. N. CoTTiNGHAM, architect. 
Dr. Felix d'Arcet, chemist. 
Kearns Deane, architect. 
CoL. BoRY DE St. Vincent, botanist. 
Baron Benj. Delbssert, botanist. 
M. Gambey, Member of the Paris Academy of Sciences, in its Mechanical 

section. 
Frederic de Gaertner, the Munich architect. 



ERRATA. 

Page 46, for " Mr. Matter," read "Mr. Mather.^' 
Paa:e 92, for " Mr. Whewell," read " Dr. WAewett.'* 
Page 114, for "Ware Fox," read " Were Foje." 
Page 136, for " Buckhwrdt," read " BwcTcKardt:^ 
l^e H3, for "De la Rue," read »* De la B»«e?^ 
Page 144, for " Majwrchi," read " MajoccU.^* 
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ACBTAL, Formation of, 170. 

Achromatic Lamp Glasses, 70. 

Acid, Carbonic, a Solvent in Vegeta- 
tion, 169. 

Acid, Prussic, New Test for, 168. 

Acid, Sulphuric, Manufacture of, 168. 

Aerial Bridgre, 20. 

Aerial Wheels, 22. 

Air and Water of Towns, 183. 

Aire^, Prof., his New Altitude and 
Azimuth Instrument, lOS. 

Alarum, Railwav, 15. 

Alcobometer, Ebullition, Dr. Ure on, 
173. 

Algw, Fresh-water, New, 332. 

Altitude and Azimuth Instrument, 
New, at Greenwich, 105. 

American Railways, 13. 

Ammonia, Bicarbonate, extracted by 
the Lungs, 171. 

Ammonium, Sulphocyanide, to pre- 
pare, 16P. 

** Amphion" Screw Steamor, 35. 

Anesthetic Agent, New, 173. 

Anemometer, Goddard's Improved, 
380. 

Anemometer, New, 125. 

Animal, Apocryphal, of New South 
Wales, 216. 

Animal Chemistry, Liebig*s New Re- 
searches in, 179. 

Animals, Lost Species of, 300. 

Animals of the Old and New World, 
200. 

Animals, re-production of, 303. 

Apteryx, New, 216. 

Arago's Account of the Great Solar 
ScUpse, 265. 

Amott, Dr., on Ventilation, 50. 

Arseniates, New Test for, 199. 

Arsenic in Mineral Waters, 170. 

Art Manufactures, 8. 

Atmosphere of the Moon, 122. 

Atmosphere, Polarization of the, 126. 

Atmospheric Electricity and the Elec- 
tric Telegraph, 153-^155. 

Atmosphenc Pressure under Differ- 
ent Latitudes, 85. 

Atmospheric Railway, Clarke and 
Varley's Resilient, 12. 

Atmospneric Tides, 183. 

Atmospheric Waves, Bhrd's Report 
on, 137. 

Auckland Islet, proposed Whale 
Fishery at, 244. 

Aurocksl the, from Russia, 206. 

Aurora, Brilliant, by ChaUis, 274. 

Aurora. Brilliant, by Glaisher, 27S. 

AuroraL Arches, Height of, 125. 

AoBtniiM, Copper Mmei of, 345. 



Australia, Geology o^ 345. 

Australia, Gold round in, 256. 

Bain's New System of Electro-Tele- 
gra];)hic Communication, 156. 

Bakerian Lecture, the, 166. 

Balloon in a Thunderstorm, 151. 

Barbadoes, Geology of, 364. 

Barometric Depression, great, 96. 

Barry, Mr. his warming and ventilat- 
ing plan, 33. 

Basut, in Kerguelen*s laland, 389. 

Battery, New and Cheap Voltaic, 145^ 

Battery, Potassium, 147. 

Battery, Swan's Improved. 145. 

Beacon, New, on Goodwin Sands, 41. 

Beam and Girder, Iron, Experiinents 
on, 56. 

Bees, Etherization of, 80. 

Beet-root Bread, Payen on, 81. 

Bdls, Great, for Montreal Cafhednl, 
61. 

Bells, Great, Weight and Size of, 61 

Berlin Castings, 63. 

Bischof, New Geology by. 383. 

Blewitt*s ImprovemenU in MaUeaUe 
Iron, 60. 

Blowing-Machine, New, 40. 

Blowpipe, Hydro-oxygen tor fkising 
Platmum, 167. 

Bones, Phosphate of Lime in, 180. 

Boring Manne Animals, 259. 

Brett and Little's Telegraph, 161. 

Brett's Subterranean and Oceanic 
Electric Printing Telegraph, 160. 

Brewster on New Phenomena of 
Light, 109. 

Bridge, New, at Paris, 5a. 

Bridge, Railway Tunnel, 30. 

Bridie, Rennington's Aerial, 30. 

Brodcedon and Hancock's IntUa 
Rubber and Gutta Percha Mani»- 
factures, 31. 

Brockedon, on Vulcanized India Bob- 
ber, 66. 

Brown's Patent Disinfecting Process, 
183. 

Bastards, Great, the Zoological So- 
cietv's 212 

Calculating Machine, Moadey^ New, 
104. 

Cambrian System, the. 310. 

Camels, Taylor's Marine, 40. 

Cameos, Shell, Manufacture of; 86. 

Cannon, Portable, 46. 

Capra Puda and Equus Bisukos of 
MoUna, 307. 

Carbonic Acid, a Solvent in Vegeta- 
tion, 169. 

Carving by Machinery, Jordan's, 88. 

Gsak-heaid&og Machine, 75. 



GENERAL INDEX. 



283 



Carendish Experiment, the, 92. 
Cavern, Kent's, Torquay, 254. 
Cavern, Newly Discovered, in Derby- 
shire, 254. 
Cereopraphy, or Map Drawing^, 22. 
Cetacea, New, 208. 
Chadley's Sewer-Trap, 52. 
Chemical Action arrested by Mecha- 
nical Vibration, 177. 
Chilian Birds' Eggs, 218. 
Chimney, Monster, at Wigan, Fall of, 

54. 
Chiton and Chitonellus, 221. 
Chlorine, Action of, on Alcohol, 170. 
Chloroform, the new Anaesthetic 

Agent, 170. 
Chromatype, the, 162. 
Church Struck by Ligfhtninfif, 279. 
Churches, European, Dimensions of, 

90. 
Climate of 1846, 277. 
Climate, Rationale of, 277. 
Cloveworts are Poisonous, 230. 
Coal, Substitute for, 256. 
Coccinells, Swarm of, 223. 
Cochineal Insect, the, 225. 
Coffee an Antidote to Acetate of Mor- 
phia, 177. 
Coffee-pot, Dr. Waller's patent, SI. 
Colonization of America and Polyne- 
sia, 200. 
Comet, Miss Mitchell's, 272. 
Compasses in Iron-built Vessels, Dr. 

Scoresby on, 98. 
Composition Ornaments, New, 88. 
Cong:reve Rockets, 45. 
Continents, Origin of, 133. 
Copper and Lead, Tests for, 176. 
Cos, Tertiaries of, 253. 
Cotton, Detection of, in Linen, 198. 
Crampton's "Namur" Locomotive 

Engme, 18. 
Crystallization, New Principle of, 178. 
Daguerreotype, See Photographic 

Processes. 
Decoration, Light and Colours in, 89. 
Dew, Theories of, 129. 
Dihivian and Modem Epochs, the, 

241. 
Dimocarpns at Syon, 227. 
Dinornis, Eggs of, discovered, 217. 
Diotamaceae of the Antarctic Regions, 

228. 
'Disinfecting Process, New, 181, 182. 
Dock-gates, Iron, Stupendous, 59. 
Dodo, Structural Economy and Clas- 
sification of, 212. 
Dog, Extinct, of the Canaries, 258. 
Draining-tile Machine, New, 75. 
Duck, New, 210. 

Dundonald, Lord, his Projectile, 46. 
Earthquakes in Tuscany, 261. 
Earthquakes in Catania and Fecamp, 
36L 



Eclipse of the Sun, the Great, 265. 
Egg-Yolk, Chemical Researches on, 

180. 
Egypt Soil, Rise in, 249. 
Electric Printing Telegraph, Brett's, 

160. 
Electric Telegraph, Bain's New, 156. 
Electric Telegraph, Brett and Little's, 

161. 
Electric Telegraphs on the South 

Eastern Railway. 158. 
Electric Telegrapo, Submarine, at 

Portsmouth, 162. 
Electric "telegraph System, Progress 

of 163. 
Electric Teleg^ph "Wires and the 

Atmosphere, 153. 
Electric Telegraph, Working the, 163. 
Electrical Experiments, New, by 

Prof. Henry, 149. 
Electrical Images, 146. 
Electrical Railway, 150. 
Electricity, Animal, 142. 
Electricity, Lighting by, 148. 
Electricity, Smelting by, 148. 
Electricity and Terrestrial Magne- 
tism, Prof. Thomson on, 141. 
Electro-Telegraph interrupted by 

Atmospheric Electricity, 155. 
Elephant, the Zoological Society's, 

212. 
Elevation and Earthquakes, Hop- 
kins's Theories of, 134. 
Ellerman's Disinfecting Process, 181. 
Enderby, Messrs. the Auckland Isles 

granted to, 244. 
Equator, the Magnetic, 96. 
Etherization of Bees, 80. 
Etherization of Vegecables, 171. 
Evaporation and Kain, Cause of, 154. 
Eyes of Vertebrata, Brilliancy of, 

202. 
Faraday on Gunpowder, 47. 
Faraday on Warming and Ventilat- 
ing the New House of Lords, 22. 
Fire, Central, in the Earth, 113. 
Fire-proof Buildings, Fairbaim on, 

58. 
Flax, New Zealand, Boussingault on, 

77. 
Formosa, Coal found at, 244. 
Fossil Calamities, 256. 
Fossil Plants near Sydney, 255. 
Fossils, American Human, 257, 261. 
Fossils, New, 258. 
Fowls, Food of, 216. 
Fox, R.W., on Temperature of Mines, 

114. 
Fruit and Vegetables, to preserve, 82. 
Fungi, Esculent, 234. 
Fungi, Parasitic, 233. 
Fungus, Phosphorescent, 235. 
Galloway's Rotary Steam-Engine, 34. 
Galvanic Connection, OQ, 144. 
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Gfl1vBnometer» Hew, 147* 
Gas-eupnTiei New, 40, 

Gooloffy, Sew, by Hischo^3S2. 

GfyscrSprinj^B, Connect ion uf^llS. 

Geyser Snriiiii^iit ToniperatiiTf of, 116. 

Gib Bon^s Statue of Qupcn Victoria, 89. 

GlRcter Water, Colour of, 130. 

Gjuciera, lliiron Von Buck cm, 237. 

Glaciei^iH Miiveinent of. S3Ff. 

GlusSf iJotiGinknj^ Analyaia of^ 176. 

Glrn^a, Colniired, effect of^ 187, 

Glass, Novelties in. 91. 

Glass-making, Pellatt on, 83. 

Glass Silvering, patent Process, 83. 

Gold. New Salts of, 186. 

Gooowin Sands, New Beacon, 41. 

''Great Britain" Steam Ship, Rais- 
ing the, 27. 

Ground Ice, Adie on, 255. 

Guano, Use of. In Peru. 210. 

Gun-Cotton, Vegeto- Alkali in, 190. 

Gun-Cotton, A (wantages and Disad- 
vantages, 197. 

Gun-Cotton, Blasting Experiments, 
197. 

Gun-Ck)tton, Ck)athupe*s, 196. 

Gun-Ckitton, Draper, on, 196. 

Gun-Cotton, Ransome, on, 197. 

Gun-Cotton, Schoenbein's Analysis, 
194. 

Gun-Cotton, Schoenbein's Specifica- 
tion, 195. 

Grunpowder, Faraday on, 47. 

Gun-Tow applied to Blasting, 44. 

Gutta Percha Plant, the, 232. 

Gutta Percha Manufactures, 21. 

Haarlem Lake, Drainage of, 42. 

Hailstones, Organic Bodies in, 119. 

Hartlepool Gas Lighthouse, 70. 

Heat and Evaporation, 113. 

Heat, Mechanical Equivalent of, 113. 

Heat, Nature o^ by Grove, 178. 

Heated Air for Manufactures, 179. 

Heights, immeasurable, to obtain, 90. 

Hordle Cliffs, Freshwater Eocene 
Beds of, 262. 

House of Lcirds, New, Warming and 
Ventilating, 22. 

Humming Birds, On, 210. 

Hybrid Animals, 136. 

Hydraulic Engine, Walker's patent, 
33. 

Hydro Incubator, Cantelo*s, 32. 

India Rubber in Brazil, Manufacture 
of, 66. 

India Rubber Ink Rollers, 68. 

India Rubber Manufactures, 21. 

India Rubber Railway Buffers, Vul- 
canized, 66. 

India Rubber, Vulcanization of, 66. 

Inks, Readers Patent, 184. 

Insects, Commercial Value of, 225. 

Insects, New, 225. 



Iron, Malleable, Blewitt^ 60. 

Iron Beams and Girders, 96. 

Jager's Improvements in Hre^crms 
and Cartridges, 45. 

Kamptnlicon Sheathing for Iron 
Ships of War, 69. 

Kent's Cavern, Torquay, 254. 

Kerguelen Island Cabbupe, 239. 

Kew Botanic Gardens, Improvement 
of, 226. 

Kew Observatory, the, 279. 

Kew Palm- House, Glazing of, 187. 

Kitchen, Soyer's v,odel Sk>up, 79. 

Kite, new, for Meteorological Obser- 
vations, 280. 

Lady-birds, Swarm of, 223. 

Lake Baikal, Phenomena of, 257. 

Lead, White, New Process, 183. 

Leaden Pipes and Cisterns, 65. 

Lepidosiren, on the, 222. 

Liebig, New Researches by, 168, 179. 

Life-boat, Lanb & White's Patent, 62. 

Light, Chemical Action of, 191. 

Light, Depolarization of, 109 

Light, Gordon's new, for Lighthouses, 
29. 

Light, New, for Optical purposes, 190. 

Light, New Phenomena of, 108. 

Light, New Polarization of, 108. 

Light, Polarized, for Microscope, 110. 

Light, Production of, by Heat, 111. 

Light and Heat, Analogy of, 112. 

Light, influence of, on Plants, 187. 

Lighthouse, Hartlepool Gas, 70. 

Lighthouses, Cast-iron, 29. 

Lightning, Church struck by, 272. 

Lightning Conductors, Sir W. Snow 
Harris on, 120. 

Lightning and Trees, 280. 

Lock, Safety Bank, Ashe't^ 74. 

Locomotive Engine, Lilliputian . 

Locomotive Engine, " Namur," 18. 

London Clay and Red Crag, 251. 

Longitude by the Magnetic Telegraph, 
161. 

Lost Species of Animals, 200. 

Lotus of the Ancients, 236. 

Lunar Theory, Prof. Airey on, 121. 

Magic Mirrors of China, 110. 

Magnetic Declination, Diurnal Varia- 
tion of, 99. 

Magnetic Disturbance, Greatj 98. 

Magnetic Equator, the, 96. 

Magnetic Telegraph, Longitude by, 
151. 

Magnetic Telegraph, New Effect of 
the, 156. 

Magnetism, Effects of, on Iron and 
Steel, 98. 

Magnetism, Universality of, 100. 

Manna, Fall of, 235. 

Maps of Sweden, New, 243. 

Map, Geological, Coloured, ai3. 

Marine Glue, Jeffery's, 68. 
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Marine Plants in Worcestershire, 253. 

Mastodon, Food of the, 204. 

Measures, Weights, and Money, Na- 
tional, 103. 

Melloni on the Theory of Dew, 129. 

Menai Bridn^e Experiments, 55. 

Metal Gilding:, 65. 

Metal Workinjp, Carpmael on, 62. 

Meteors, Periodic, Prof. Powell on, 
275. 

Mica, Large Plates oi^ 259. 

Microscope, Polarized Light for, 110. 

Mile Index, the patent, 72. 

Mines of Cornwall, High Tempera- 
turein, lU— 116. 

Mining Education, Necessity of, 247. 

Moa, or Dinomis, Eggs or, disco- 
vered, 217. 

Moisture on Walls, to prevent, 78. 

Moon. Atmosphere of, 122. 

Moon's Light, Calorific Power of, 278. 

Mortar, Itoberts's Suspended, 46. 

Mortice Cutting Machine, Joyce's, 75. 

Mosaics, Roman, Manufacture of, 85. 

Mud, Magnetic Attraction of, 141. 

Mtilberry and the Silkworm, 231. 

Muntz*s Patent Sheathing Metal, 63. 

Muspratt's Chemical Works, 54. 

*' Namur'* Locomotive, Working of. 

Nautilus Pompilius, the, 220. 
Nebula of Orion resolved, 272. 
" Neptune," the New Planet, 268. 
Nervous System, Dr. M. Hall on, 77. 
New Zealand Flax, Boussingault on, 

77. 
Nitric Mannite, on, 189. 
Nitrification, Dumas on, 171. 
Occultation, Graphical Mode of com- 
puting, 262. 
Ocean, greatest Depth of, 132. 
Ocean, Temperature of, 118. 
Opium, Poison of, 185. 
Orange-tree Ashes, Analysis of, 186. 
Ordnance Survey of London, New, 7. 
Organic Bodies, Analyses of, 185. 
Ornaments, Metallic, Piajet on, 63. 
Otters, Breeding, by the Zoological 

Society, 208. 
Ozone, New Test for, 174. 
Ozone, Oxidizing Powers of, 175. 
Fachydermata and Ruminantia, on, 

204. 
Palaeozoic Formations in New South 

Wales and Van Diemen's Land, 

251. 
Paper, Schcenbein's Improvements 

111,83. 
Parthenon, present state of the, 90. 
Pellatt on Ornamental Glass-making, 

Perpetual Motion, 97. 
Petrification of Shells in the Mediter- 
ranean, 255. 



Pheasants, Impeyan, 211. 
Phosphorescence of the Sea, 182. 
PhotographicProcesses. improved, by 

Brooke, Carpenter, Cflaudet, Hunt, 

Kilbum, Regnanlt, St. Victor, and 

A. Taylor, 192 to 194. 
Picture-frame Making by Machinery, 

87. 
Pigment for Walls, 78. 
Pipe-casting, Cylindrical, Improved, 

Planet " Flora," the New, 271. 

Planet, Henke*s New, 271. 

Planet " Iris," the New, 270. 

Plants, Directions of, 186. 

Plants, Fecundation of, 226. 

Plants Grown in Closed Cases, 236. 

Plants, Influence of Light on, 187. 

Plough, Screw, 77. 

Plough, Steam, 76. 

Plymouth, Elevation of Land at, 248. 

Pneumatic Inspirator, 78. 

Pneumatic Railway, Cunningham 
and Carter's, 13. 

Poisonous Vegetables, Flandin on, 185. 

Portrait Machine, New, 87. 

Potassium Battery, 147. 

Potts, Dr., his new Beacon on the 
Goodwin Sands, 41. 

Pozzuoli, Depressions in, 247. 

Prairie Cars, 72. 

Precious Stones, Artificial, 168. 

Printing Machine, Double-action, 
Little's, 7. 

Projectile Force, Mather on, 46. 

Projectile, Lord Dundonald's, 46. 

Propellers, Simpson's Patent Sub- 
merged, 35. 

Prussic Acid, New Test for, 168. 

Pyrogenous Rocks, Accessory Ele- 
ments of, 241. 

Radiation of Heat from the£arth,281. 

Railway Alarum, Chemicid, 15. 

Railway, Atmospheric, Clarke and 
Varley's, 12. 

Railway Buffers, India Rubber, 66. 

liiiJlway Brill b^e, Fall nf;, 31, 

Itntv^ayi CLimiih^ham and Carter's 
Vtktiiut I'Deiitnwtic, 13. 

FtJillnuy, Electriciil, 150, 

Hailwfly Gripper, Itevolvingi 14. 

Euiln&y GnHses, Union uf, IS. 

liuiiivay Guurdfi, ^ipiul fur, 165. 

Kjiilway tiidicator} rticinlu'«, 14. 

lLiil>^'^^' System, Twenty-one Years* 
Retroiiirect of, y. 

Rjiihiay Toloi^oph snd Alarum, 16. 

Raitwqy TmiiiST Alnrum for, 15. 

Railwiiy Tuijiilar Bridge, *' Sritan- 
nin/^ 5a, 

Ruiliviiy Tnnufil Uridfe, second, 20. 

Railway Turn-table, Improved, 17. 

Railway Whistle, Improved, 14. 

Rays, Peculiar Organ in^ 219. 
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Retrospect of Twenty-one Years of 
the Railway System, 9. 

Rbinocero», 08teofnra|)hy of the, 205. 

Room, fi^ood, for Hearinfi: in, 102. 

Rosse Telescope, Capacity of the, 107. 

Russia in Enro]>e, Zoolo^ of, 242. 

Railways, American, 12. 

Salt, Manufacture of, 80. 

Sawing Machine, New, 74. 

Scandinavia, Subsidence of, 249- 

Schcenbein's Improved Paper, 83. 

Screw Plough, Bower and Petit's, 77. 

Sea Margins, Ar.cient, 250. 

Sea-Sickness, Cause of, 203. 

Sea- Walls, Discussion on, 43. 

Sewers, Noxious Vapours from, 52. 

Sewing-Macbine, American, 73. 

Shakspeare's Cliff, Slip at, 261. 

Silica Separated from Plants, 227. 

" Silurian System," the, 239. 

Silver, Wide Diffusion of, 167. 

Simpson's Submerged Propellers, 35. 

Slaty Cleavage, on, 241. 

Solar Eclipses, Great, 265. 

Solar SpoU, Griesbach on, 267. 

Sound in Buildings, Russell on, 53. 

Sound, Theoretical Velocity of, 101. 

Soyer's Model Soup Kitchen, 79. 

Star or Planet, no Proof of, 277. 

Stars, Falling, 275. 

Steam, Expansive Action of, 37. 

Steam-boiler Incrustation, Delafosse 
on, 38. 

Steam-boiler Incrustation, Ritter- 
brandt on, 39. 

Steam-engine, American Rotary, 34. 

Steam-engine, Galloway's Rotary, 34. 

Steam-engine, New Condensing Ro- 
tary, 30. 

Steam-gauge, Magnetic, 39. 

Steam-gaujfe, New, 37. 

Steam Helve, 38. 

Steam Plough, Osborne's, 76. 

Steam-power, Auxiliary, 36. 

Steamer, the"Amphion" screw, 25. 

Steamer, "Great Britain," Raising 
the, 27. 

Stereochromy, or Wall-painting, 81. 

Sticklebacks, Nest of. 219. 

Storms in the South, 127. 

Storms of 1846. 278. 

Struthious Bird, remains of, 218. 

Suaar in Healthy Blood, 176. 

Sulphur, Presence of, in Metals struck 
by Lightning, 150. 

Sunshine, Influence of, I9i. 

Sweden, New Map of, 243. 

Tanning Astringent Substances, 183. 

Tea-plant in India, Culture of, 230. 

Telegraph and Alarm, Railway, 16. 

Telegraph, Electric and Magnetic,156. 



Telegraphic Signal-posts, Insulation 

Telescope, the Rosse, 107. 
Temperature of the Geyser Springs, 

116. 
Temperature, IJigh, in the United 

Mines, 114. 
Temperature of the Ocean, 118. 
Temperature, Subterranean, 114. 
Tertiaries of the Isle of Cos, 253. 
Texas, Geology of, 261. 
Thames, Rise of the, 249. 
Theobroma Cacao, and Papan, 230. 
Tidal Mill on the Thames, 35. 
Tides, Atmospheric, 123. 
Tides^ Dr. Whewell on, 92. 
Titanium, Investigation of, 175. 
Tools, Improved Tempering of, 64. 
Transformations by Catalytic Bodies, 

166. 
Trees most affected by Lightning, 279. 
Triton, the British, 221. 
Turn-table, Brooman's Patent, 17. 
Unit Lamp, by Prof. Draper, 112. 
Vapour in the Atmosphere, 130. 
Vegetables converted into Coal, 255. 
Ventilating Apparatus, New, 49. 
Ventilation, House, Toynbee on, 49. 
Ventilation of Mines, 50. 
Ventilation of the New Consumption 

Hospital, 50. 
Ventilation of Public Rooms, 51. 
Vesuvius, Eruption of, 260. 
Volcano, Cape de Verds, 260. 
Volcano, Vesuvius, 260. 
Volcanoes, Arctic and Antarctic, 135 
Volcanoes in the Moon, 260. 
Voltaic Arc, De la Rive on, 134. 
Voltaic Current,' Origin of the, 144. 
Voltameter and Mixed Gases, 146. 
Vote-taking Machine. American, 73. 
Vulcanized India Rubber, 66. 
A'ulture, the John Crow, 209. 
Walker's Hydraulic Engine, 33, 
Walker's Sewer-trap, 53. 
Warming with Ice, 112. 
Warner's " Long Range," 44. 
Water, New Test for, 177. 
Water poisoned by Copper, 176. 
Water, Purifications of, »1. 
Wave of Transition, and the Northern 

Drift, 239. 
Waves, Atmospheric, Report on, 137. 
Waves, Height of, 65. 
Waves, Oscillatory, Theory of, 94. 
Wheels, Thompson's Patent iErial, 22. 
Whewell, Dr. on the Tides, 92. 
Winters, Mild, in England, 128. 
Wire Rope, Immense, 61. 
Yarrell, Mr. on Eggs of Birds, 218. 
Zoological Society of London, 207. 
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THE CATHEDRALS OF ENGLAND. 

— O— 

Wi(l)ittctmnl antr ^ictnvtiti 

SHIU8tratfonfi5 of tfte CatftelrraW 
<eng[Ianii anlf aaaaless: OneHunA 

and Eighty Views, Plans, Elevations, &c. J 
B. Winkles. With an Historical and Descript 
Account of the various Cathedrals ; and an Ess 
on their Architectural Peculiarities. 

In Three handsome VolumeSy — 

Imperial Octavo £2. Ss. (originally published at ^3. 3s.) 

Royal Quarto, India Proofs . . dH^, 10s. (ditto ^6. 6s.) 

*»* Of the Quarto Edition only 20 copies remain. 

The Third Volume may he purchased separately : — 

Imperial Octavo One Guinea. 

Royal Quarto, India Proofs .... Two Guineas. 



Nos. 

I. II. Salisbury, 
III. IV. V. Canterbury. 
VI. VII. VIII. York. 

IX. X. St. PauPs. 
XI. XII. XIII. J^ells. 
XIV. XV. Rochester. 
XVI. XVII. XVIII. Winchester, 
Suppt, Ground Plans to Vol. 1. 

XIX. XX. XXI. Lincoln. 
XXII. xxiii. Chichester, 
XXIV. XXV. XXVI. Ely. 

XXVII. XXVIII. Peterborough. 
XXIX. XXX. Norwich, 



XXXI. XXXII. XXXIII. Exeter. 
XXXIV. XXXV. Bristol. 
XXXVI. & Supt. Oxford. 
XXXVII. XXXVIII. Lichfield. 
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XLi. XLM. Hereford. 
XLiii. xLiv. Worcester. 
XLV. XLVi. Durham. 
xLvii. xLviii. Carlisle. 
XLix. L. Chester. 
LI. Lii. Bipon. 
Liii. Liv.? The Welsh 
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*»* Any Cathedral or Number may be had separately. Each Number, pri< 

" Surely such an illustration of some of the noblest monuments of human invention ant 
must command unbotmd«d patronage. Of the portion before us we have little to say but in prf 

Eclectic Rbvi 



Also, uniform with the above. 

Fifty large Plates, engraved by B. Winkles, from Drawings by R. Garla 
WITH HISTORICAL AND DESCRIPTIVE ACCOUNTS, 
Imperial 8vo. 18b. cloth; demy Uo. ^^».\ ^\V,Vo, Vcv«:\«L^xw5;?%,viR. 
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€momU ot CamfirOrflf : in a 

^txu& of Sieto0 of tiyt CoIIfgcs, 
?^all3, antt ^nUit ^BmBinffsf* En- 
graved by John LkKeux. With Histoiical 
and Descriptive Accounts^ by Thomas Wright, 
M.A, RS.A. of Trinity College j and the Rev. 
H. LoNGUEYiLLE JoNES^ late Fellow of Magdalen 
College. 

Tuia VQtk conUini upwards of On^ Mmidred and Fiftp liltatrathitt of the 
AJcUltectuml riches of Cambridge— Views of the Collej^, Halls, and PuhUc 
Building, as well oa MonuinentB, Detail j, &c. partLy engraved on Steel in the 
hi|ghe&t style of the art by^ 5ir, J. LEKHUXt and partly engraved on Wood by 
O, j£wiTT, M. Btfielr, &c. The work was got up by Mr. Lclteux without 
regard to expense, antl is only second iu interest to the same Aitiit^s " MeoioriaU 
of Oxford,'^ to which it forma an exafft CoMt*ANJON, 

In consequence of Mr. LeKeux's retirement from public life, it has been detar- 
mined to oJTer the remain iug copies oC the work at «iich ft rftt« at to clear them 
off without ]oSi of time. With this view the 

Octaro Edition ipublUhed at Ttco Qtdntitt) ia now offered for .... ^ i 4 D 

Quarto Edition (published at Ftmr Guimeof) . . ^ . , , ^ , i 2 Q 

India Prootij Quarto (of which 25 copies only remain), publiihed 

at Silt Ouineat .,^^^«., ^.^^....^ ,««^^.».^..^« 3 5 0. 

The work forms Two large and handsome Volumes, which are rery testefuUf 
done up vHth beautlTul euiUlematic dericea. 

** On the Sflt JippeArBJliTC of tbil huutjijeiiifi -WOA m «kpr«Eed Our opinion ttf \t% emliCllbhiDeiiti. 
> '^ Tim pUteSf wbJch lecm iQ ihCFCU^ in bciuEy with Lhs nFark^ folly ftoitiii] tba ntabliBbBd lepn- 
tatioil of Uir. LaEcui. We Al«d gUcllj b«ar te»tf niun^ to thfl iii«rlU Df the litf F^ry dGpartmPDtt 
whlchj wStJaoiit btlDg TuU of dry L^mlu^, eambins » pleuut ijiecmicii gf BJiLiijimriBQ li>re auiI 

■jijU^ rtJJfftl JeUU^"— IjTTBLlAT 0X2£TT'E. 

" Tliere uv, we imagine, /bw UDt of AlmO- Huter irh« will liOl POmnb LhjimHlTefi ur LIi«b4 
llemariiiit." — CAHSiiiDEipljipiapAaAASiT PiLB6i. 

*4* Pruof imprewona of the Fla^a may be purcha^d Mtparaidy, price ta> e«ch. 
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GLOSSARY or ARCHITECTUHE. 
— Q— 

l%o^^nvu ot CmnfiC tiKrli in 
#rf cian, ISoman, StaHart, $t 0otft(t 

ait&itfCturt* New Edition (being 
the Fourth), very greatly enlarged- 

In Tvro 1W!£« tro. TdIoizim, illactnted by nevty^ 

TWELVE HUNDRED WOODCUTS, 

Price $3<. bound Ifi cMU. 
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E^iraci from iht Preface, 

*' Od comjileting the FODrth Edition of thi Glossary of Akchitectu^v^ the 

proprietor deairea to record bi4 grateful acknowledgmetiti (br tlie fasttirinf 
■upport ffliicb the work haM tiniformly received from tlie public patronage smC6 
itB first appearance. I u each of the pre^ediDj^ editionE tt ha^ been hia endeavour, 
by adding to the utilit)' of the work » ta render it more worthy of public acceptance} 
andj at the ^m^ time^ to tentify hb ^n^ of the favourable reception it liaa mei 
with ; oti the present occasion the aome course hsfi h^n puiretied, and kaa been 
carrie<l to a much ^eater length than in either of the earlier editions: the body 
of the work has been conetdcrably enUri^ed by extending many of the ori^nil 
articlesj and by aildJng others on subjects not pravioaily included} but which hav« 
been thought de&ervm^ of notice; the IllQetrationa have also been increaBcd in 
number^ and new engraving:^ have been substituted in the place of many of the 
original onefl whicb were fbund to be inaccurate,^' 



/h the PreWf 

A NEW EDITION" OF THK 

Companion to ttr mo^^nvn ; 

CONTAINING 

A CHRONOLOGICAL TABLE, 
IlluitratiTe of the Tti^o and Progresi of Gothic Architecture^ especially in Enj^land. 

IFjYA nductd Feic-timil€M e/ Iniaiptionit 

recording- the Dates of Buildinga in each Half Centiiryi from the time of 

Edward the Confessor to that of Henry VJIL; and 

Enffra^in^ of Chariitferwtk FnfU 0/ Bvildingt^ 
including Lc Keax*s Plates to Brittotf * KtiA\tet\MitfL^"yAv<mii^, 



BLOXAM'S GOTHIC ARCHITECTURE, 
— C— 

timl ^rtlyittttmt. By Matthew H. 

Bloxam. With an Explanation of 
Teclinical Terms, and a Centenary of Architectural 
Terms^ collected from Building Contracts and 
other sources prior to the Reformation. 

Jlluviraied iH/A Ttco Hundred und iS&tnty-ei^ht WQodcuts^ 
By O. JEWITT. 







SEVENTH EDITION, EMLARCED. 

Commia* 

Intbodijotiok, — On the Origin, Progress t and Deeiine qf Gothic 
fir Englinh Ecciesiaititat Architecturtt 
Chaf. 1. I}tJiniiion qf GoiAic Archiiecture : 

its Origin, and DhiHinn iniQ SiyU*. 
II. Of the di^ereni kind^ of Areha, 
in. 0/th£ An^iO' Sa^on St^ It. 
lY. Of the Norman or AngiO' Norman Sit^ie, 
V. Of the Stfmi-Norman Style, 
VI* Of the Early English Style. 
VII. Of the DecQrat^d English Style. 
VI I r Of the Florid or Perpendicular Engli$h Style. 
IX. 0/ the Debased English Style. 

Be&ntiMly printed Iti Bmall Svo. 63. clotli. 

Preparing /(tr publicatisn, by th^ same Authorf 
THE INTERNAL ARRANGEMENT AND D£CORATfON 



^ Cfiurr^, 
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UlXd A COlfPATflON VOLUME TO TftE ABOVB, 

IUitMtrate4 leitk ntisi«fOM £nflrqXfi^i^«^ 
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DOMESTIC ARCHITECTURE. 

trattonfi! of tl^e ^imtent Sontftftft 
9ittf)iUttutt of enfflanUt from 

tht Xi. to tf)t )rfJl|\ Centurp^ Arranged by 
John Britton, F.S.A. With Historical and 
Descriptive Essay. 

Foolscap 8vo. 5s. cloth. 
ETCHINGS CONTAINED IN TH& WORK. 



1. Winwall House Norfolk. 

2. Eltham Palace Kent. 

3. Moreton Hall Chethire. 

4. Gosfield House Eggex. 

5. Nether Hall Essex. 

6. Oxburgh Hall Norfolk. 

1. Gifford's Hall Suffolk. 

8. Basham Hall Norfolk. 

9. Windsor Castle Berks. 



10. Eton College Bwiks. 

11. Hengrave Hall Suffoik. 

12. Oxnead Hall Norfolk, 

13. Layer Mamey Hall — Buex, 

14. Whitehall MiddUtM. 

15. Crosby Hall Middlesex, 

16. W. Stow Hall SHffolk, 

17. Holland House Middlesex, 

18. Charlton House WUts, 



WITH 

Twenty-three Examples of Chimney Shafts, 

From Hampton- Court Palace, Eton College j Crosby Hall, 8fc. 

THREE LECTURES 



FROM THE EARLIEST TO THE PRESENT TIME. 

By henry ROSE, M.A. 
Rector of Brington; and formerly FeUov) o/ Clcwre Hott, Go!mbTidg«. 
With Twelve Plates, Iwcge «so. 1*. ^"to^^- 
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STUART'S ATHENS. 




jCuart anil mttjctt'sf aiti&rns*— 
Cftf aitfiitwtural antiquities of 
atfitns; ana Dtijfr iWonumtnts 

of 0ttttt* CoDtaining Engravings^ in Outline, 
of all the principal Buildings and Monuments, 

With Admeaturementa and Renisrationa/ 

Reduced from the large and expenaive Work of Stuart and Bevett, 
In a bendaome volume, wi.tlj Seventy FlateSj lOs.Gd. bouiiU. 

"A MmiJI *nd vttj a«ftt qunirtn, in ^iwh ths Anctl monumfRU or Qreci^'n 4rt, ai mriuuTEHl bv 
HttATt uid B*ntt, nn IrnmgliE vn^v thrmrllct uid ^luvt tht rye of thf jr^Mf J^, It ■■ j, pretif mKDUJtl, 
Udp tbnugh flu expluutfoAit &re fani^iae,tlM'^ a.Tt tAtf ■CjetorT , ?fo fr wtr thiin MVcnty rievpr [iLal^ft 

Cbjclbt ^tUU OPjrampU^ from tftf 
CatfjtDrafe of englantj of t\)t Ctclr - 
sfiasrtual arcfiitecturt of tljc iBiittIt Slfffis, 

Beaittifbttilf coloured after the original Draw in ff^ iftade on the Spol 

Bv CHARLES WILD, Esti. 

Mounted on tinted card bo^, j^. fla. the stt—oriffinaJispullithed at ^L2. l!U. 

The Plfttes are sol J xepar&tet^, i2&. each, mounted % or 
fJn paper for framin^j 7s ► Grt, 

U Wtstmin^ter , . ^^ , , Interior of Henry the Seven th^fi Chapels 
a, P^tcrht^wgh .... Exterior View (West Front)* 

3. Gloueetter Interior View of the Choir. 

4. Ysrk Exterior View of the We«t Front, 

5* York .*.,,.,. Interior View of the Choir. 

fir Elif .4 Interior View of the Trimsept. 

7. Wiiiii Exterior View (West Front). 

5. NarvUh Interior. 

% Sali^^rff .. . . Exterior View of the South Eiut, 

1 0. Windsor. ....,.,. ^ St, George*s Cheipel. 

11. Oxford Interior View of the Choir, 

12. Uambridife. ...„,. Kinf^'* College Chupel (Interior). 

IMIItUMTh Wild/'— ATI! R7(J*ee»(r 




ILLUSTRATIONS OF ROME. 




Illustratai with Engravings by W, B. 

Cooke J from Drawings by emineiit 
ArtistB. With Descriptive Sketches, by H. Noel 
HUMPHEEYS, Esq. 

This iir]Bjniiflc«?iit work compriBes a Seriea of Ttiirty-Bi^ht Views of Hhx 
OlOTchi'ij Palacei* Tetnplen, Fountains, Coliimni, Artliea, and oilier BuildinjEj^iJf 
the Etema) CitY;^en(f^llV(E!d liy Mr, W. B. Cooke, from Uniwiiifs liy DdTid RoberU, 
Creswickj Dcwint, Lciteb, Lromek, &£■. ; includ^Tii;? a K^'nerRl View of Rome from 
tUe JankuUn Hill, rtfilocecl firooi VnaL'ia Urf^& print, with recent adclJtJOn$ and 
liD pro V erne ntft, so beautifully exact tlbat all the principal buildirij^s are pointed out 
alio tefened to. The letterpiress contains a minute Desciiptioa of IUiine,--ili 
Ant Jgtiities,— Stetcbe* of Society, Btc. collECtcd during a wmier'a reaidfioce, 

Tbe work was origin ally published at 3ls. 6d» Prints; jfS* 3h. Proo&. 
It is now reduced ?o— Prints, 21e. j ProofB, 42a. Terj handsomely bound* 




CI)urtJ) 9iithituUivt : totti) dome 
rtmarftdott Ccckstastiral jTuntiturt* 

To which is added, a short Account of the 
Symbols used by the Early Christians, and of 
those appropriated to the Saints in the Calendar 
of the Anglican Chnrch, 

By JAMES BARR, Architect. 
Illustrated by WoodeutK, 3d Editloaj revifted and enlan^ed. Sraall svo. ^- 

" This little work is intended to serv*; merely as &n iiitrodaction to the utudy of 
EcclesiaitJcal Arcbltecture of this country, ami at tbe same tiixseto afford a simple 
and practical guide Co those who &re en^ag'ed in the ert^ction or TtAiotution of a 
Church. 

'' The sale of a lar^e edition in a few monthfl could not hnt be gratifying to tJte 
Author^ since it afforded sAtiafartory proof that such an elementary mamul tm 
the subject w^& wanted, and has Ijeen found in Rome dt^g'rt^c to anewer jta purf»c]«e» 

** Tlie prcjsient edition has been t-arefiilly reviBe4:J,aiid some mlditional itlUEitrationa 
introduced \ a short aci;;outit of tbe Symbole used by the Early Christians, ami of 
tho^e appropriated to the:l;aintA in the Anglicftn Churchy has alao been added.** 

rtifaci ti> the Secittid Edition. 
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